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Foreword

The Proceedings of the 34th Annual Conference of the Military Testing Association document
the presentations given during the Conference paper and panel sessions. The papers present a broad
range of topics by contributors from the military, private industry, and the educational
communities. It should be noted that the papers reflect the opinions of the authors and do not
necessarily reflect the official policy of any military service, institution, or govemment.
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Conference Opening

The following is a summary of the Welcome speech given by Dr. Sorenson, Navy Personnel
Research and Development Center’s Technical Director (Acting), at the 34th Annual Conference
of the Military Testing Association.

Good moming, ladies and gentlemen of the Military Testing Association. The Navy Personnel
Research and Development Center and I as its Technical Director are very pleased and proud to be
a part of this 34th annual conference.

The purpose of MTA and your meeting this week is important to your individual organizations
and to the military as a whole.

Profound changes are taking place that will affect the military and, hence, the MTA. Changes
in roles and missions, in technology, and in personnel.

Change in Roles and Missions—The Service’s management initiative, Project Reliance, is the
most comprehensive restructuring effort involving the tecknology base in over 40 years. DoD
challenged the services to create a new approach to science and technology management that
would increase efficiency and reduce overlap in the research, development, test, and evaluation
activities. The Armed Services Training and Personnel Systems Science and Technology
Evaluation and Management Committece (TAPSTEM) is the recognized integrating mechanism
responsible for compliance with Reliance objectives in Manpower and Personnel and Training
Systems technology areas. The goals of the TAPSTEM committee are to facilitate management
coordination, improve information exchange, and accomplish training and personnel systems
science and technology activities pertinent to the changing missions of the Army, Navy, Marine
Corps, and Air Force. These role and mission changes were ignited by the greatly reduced threat
of blue-water naval conflict and increased focus on limited “come-as-you-are” regional crises,
including military interventions like the Panama invasion, Desert Storm, the Los Angeles riots, and
Hurricane Andrew.

Change in Technology—Computing and communications technologies are advancing at a
rapid pace. Computer networks are a fact of life and these “information technologies™ are central
to our daily operations. The pace will not slow as information technologies continue to advance
like a speeding train. ’

Change in Personnel—From 199()-1997, civilian end strength will be cut 25%. (By necessity,
overhead expenses must shrink.)

These changes demand a reevaluation of our operations: what are we doing, why are we doing
it, how are we doing it, and who are we doing it for? These changes provide you with an
opportunity to actively reshape your programs.

You need to identify your customers and their needs. You need to leverage technology to
increase productivity. You need to manage more cost-effectively. And you need to leverage your
MTA connections to share capabilities and resources among all organizations--not just within your
OWTL.




I challenge you to seize the opportunity. Use your expertise to educate and train; to inject
quality into every step of the military personnel process; to increase productivity and efficiency;
and to meet the needs of your customers.

I appreciate very much the opportunity to speak with you this moming and to help iaunch your
34th annual conference. I wish you the best of good debate and discussion, and look forward to the
report of your deliberations.




Into the 21st Cerntury:
The Changing Face of Military Manpower

by
W. S. Sellman

Office of the Assistant Secretary of Defense
(Force Management and Personnel)

Introduction

In September 1968, I attended my first MTA conference in San
Antonio. I was a relatively new Air Force Captain at the time, and
MTA was a very big event for me. It was the first conference at
which I presented a professional paper and perhaps more importantly,
I served as the transportation and logistics officer for the confer-
ence. In the later regard, my wife had just given birth to our
second daughter and was only recently returned home from the hospi-
tal. Of course, I was at the hotel most of the time coordinating the
pick-up of conferees at the airport, arranging bus transportation to
Hemisfair, obtaining tooth paste and shaving cream for conferees and
doing just about anything my commander needed to have done. Today,
some 25 years later, whenever my wife feels the need to punish me,
she recalls the 1968 MTA. There are other foibles that I have
committed over the years that she uses to beat upon me but the ’68
MTA with me at the hotel and her home with the two children is
something that has never left her consciousness.

Over the years, it has been my privilege to attend 17 MTAs in
places like French Lick, Indiana; Lake Geneva, Wisconsin; and Gulf
Shores, Alabama, not to mention New York City, Washington, DC, San
Antonio, San Diego, Oklahoma City, and of course Munich. As is true
with all of you who have attended MTAs, I have many wonderful and
rewarding memories. In fact, if you want to know about one of them
find Marty Wiskoff and ask him about the time that the Germans gave
us awards for outstanding service to MTA. I also have had the
opportunity to present many papers at MTA conferences and to ghost-
write three keynote speeches for my Air Force bosses--1973, 1977 and
1984; but, I must confess that never in my wildest dreams did I ever
believe that someday I would be standing here before you, presenting
the MTA keynote on my own behalf. So it is a particular heonor and
pleasure for me to be here to discuss what I hope is a vision of




tomorrow’s military and what that might mean for personnel testing.

Let me begin by saying that these remarks are my own specula-
tions and do not reflect the official position of the Department of
Defense, and in the years to come I may, in fact, even deny having
said them. It depends on how well things work out. Second, anyone
who tries to predict the future is foolish; weathermen have the best
track records and everyone knows about their levels of precision in
terms of their predictions. Nevertheless, it is fun to try to be a
futurist, so here we go.

The last three years have been interesting times for military
manpower. First, we started with the military drawdown. Then, after
one year of drawdown, came Operations Desert Shield and Desert Storm
and that entailed a call-up of the Reserves, stop loss, renewed
recruiting, and an increase in military end strength. Desert Storm
was followed by a resumption of the drawdown--voluntary separation
pays, 3Selected Early Retirement Boards, and wide-spread fear of
reductions in force (RIFs). I believe the next 10 years will be even
more exciting and challenging as we move toward the 2lst century.

Most aspects of the 1990s are as yet unknown, but I believe that
there are three things in 1992 that we know for sure: {1) the
military will continue to get smaller, (2) the Defense budget also
will continue to shrink, and (3) there will be a changing role for
military personnel. So for the next few minutes, I would like to
muse about the future composition of the military, and the changing
role of the military in American society.

Composition of Future Military

Today’s military is the best in the history of our country;
aptitude levels and educational attainment for both new recruits and
the career force have never been higher. This year, Fiscal Year
1992, new recruits will be composed of 99 percent high school diploma
graduates and 75 percent of new recruits with diplomas will score at
or above the S50th percentile on the Armed Forces Qualification Test.
As you might suspect, the Services will do everything in their power
to try to preserve that quality, and they probably can accomplish
that goal given reasonable resources.

As you also know, Congress is under enormous pressure to reduce
the deficit, and with the end of the Cold War, money for military
manpower will become ever more scarce. For example, since Fiscal
Year 1989, recruiting resources are down by 20 percent. Advertising
is down by 55 percent and there was talk this year of prohibiting the
Services from television advertising. The number of production
recruiters is down by 10 percent with another 10 percent scheduled




for reduction over the next two years. We have cut the number of
recruiting offices around the country by over 20 percent. Large
budget cuts can drive down recruit quality, and cuts in pay, reen-
listment bonuses, and other benefits can have an negative impact on
the career force.

Will this happen in the decade ahead? Both President Bush and
Governor Clinton are pledged to maintain a strong military and to
avoid the low quality, hollow force of the late 1970s. I believe
that we will continue to have a high quality force in terms of
aptitude and education. The size of the force will both require it
and aliow it. No matter who wins the election, I believe the force
will continue to shrink to levels somewhere between 1.3 million and
1.4 million members as opposed to the 1.6 million which is now
commonly reported. This will push us from a force of specialists to
one more of generalists. People will be asked to perform a wider
variety of tasks with less direct supervision. High quality people
will be needed, and as the civilian youth population begins to grow,
the selection ratio (vacancies compared to available manpower) will
become more favorable.

\ Of course, the changing demographics of the youth population may
negatively affect that situation. In the years to come, there will
be more minorities, more women, and more aliens in the labor force.
Many minorities will come from high schools with marginal programs.
So unless education reform works, minority high school graduates may
lack the basic skills needed for entry level positions. This could
pose problems not only for the military but for industry as well.
However, vigilance on the part of the Department, the Congress, and
the Administration should help avoid serious declines in force
quality. In the long run, sufficient resources are the key; with
them we are okay; cut too deep and there could be a crisis in mili-
tary manpower.

In the future, the Services also will continue to seek diversity
in their military personnel. It will be of continuing importance
that the Services reflect the composition of the society they pro-
tect. During Operations Desert Shield and Desert Storm, much was
said in the media about overrepresentation of minorities and that
they would pay a disproportional burden if we went to war. Fortu-
nately, casualties in the Persian Gulf never reached predicted
levels. However, with the return to force drawdown, critics alleged
that those cutbacks would have an adverse impact on minorities.
Obviously, this is a "dammed if you do, dammed if you don’t" situa-
tion.

Following Desert Storm, there was a serious decline in the
propensity of Black youth to enlist. We talked to recruiters from




inner cities and other areas with heavy minority representation and
there seemed to be three reasons for lowered propensity:

¢ Black leaders (ministers, teachers, etc.) were still
concerned about the "burden®™ problem.

Black entertainers had released antimilitary music (par-
ticularly rap music).

Many youth believed that with the downsizing there were no
longer opportunities within the military.

During the early part of Fiscal Year 1992, the percentage of new
recruits who were Black did decline, but that proportion has stabi-
lized at about 17 percent, as compared with about 14 percent Blacks
in the civilian youth population. Analyses also have shown that
minorities in the career force are not really being disproportion-
ately hurt by drawdown activities. I believe that throughout the
1990s minorities will continue to enter service (both officers and
enlisted) at levels slightly above their percentage in the youth
population. A smaller military will still have opportunities for
rewarding careers for capable young people.

Women in the military, and particularly in combat, also has been
and will continue to be a defining issue. The President’s Commission
on the Assignment of Women in the Armed Forces has been considering
the role of military women for the past year. Its report is due to
the President on November 15. The Commission has heard extensive
testimony from people within and outside the military on all aspects
of women in combat. It also has sponsored surveys of military
members, general/flag officers, and the American public regarding
their attitudes about women in combat, and on November 2-3, the
Commission will decide what it will recommend to the President. My
thoughts on this issue are that women should be allowed to hold any
job within the military for which they qualify. Standards should be
set relative to performance and both women and men should meet those
standards.

My prediction is that the Commission will endorse women to fly
combat aircraft and to serve on combatant ships, but the Commission
will not endorse women in ground combat. Even though the burden of
proof lies with those against women in combat, the issues of
strength/stamina, unit cohesion, pregnancy, men’s protective atti-
tudes towards women, potential torture of women POWs, etc. are still
of considerable concern. Yet, by the year 2000, I believe these
issues will be resolved (either politically or through research) and
that women will be allowed to participate in any occupation for which
they qualify. I guess my egalitarian tendencies are showing; by the




new century people will be judged on their skiils, abilities, and
potential - not membership in a group.

Role of Military in American Society

Now, let me spend a few minutes talking about the future role of
the military in society. On June 23, Senator Sam Nunn gave a speech
on the floor of the Senate in which he recommended that military
personnel be used to assist civilian efforts in critical domestic
needs. In the speech, Senator Nunn suggested several ways the
military could help local communities:

e Military personnel as role models--hard working, disci-
plined men and women who command respect can serve as a
powerful force among our young people.

® Rehabilitation and renewal of community facilities--
schools, public housing, recreational facilities, roads,
and bridges are in need of repair.

® Summer outreach programs for disadvantaged children who
need help with basic skills.

® Medical transpert--military helicopters could be used to
carry seriously ill or injured people to hospitals.

® Nutrition programs--military personnel could assist state
and local welfare agencies in distribution of surplus
food.

In his speech, Senator Nunn also stated three principles (or con-
straints) under which this type of program would work:

® It could not interfere with the military mission.

¢ It could not compete with private or other government
efforts.

¢ It could not be used as justification for additional
resources.

Of course, the Services have always been involved in such
activities, but they have never been centralized within the Depart-
ment. For example: ’

¢ JROTC - there are nearly 1,600 units in high schools
around the country emphasizing citizenship, leadership,
and self-esteem. DoD provides uniforms, equipment, and




shares the cost of retired military instructors. We now

are planning to expand the number of JROTC units to about
3,500 and pay more of the costs for schools in disadvan-
taged neighborhoods.

Service academies have conducted educational programs on
campus in areas of science, math, and computers.

e Military personnel have long served as role models--mili-
tary people already volunteer their time in scouts,
churches, community organizations, and charities, etc.

e The military supports the homeless with excess materials
(blankets, cots, food ) to local organizations.

¢ The military is involved in law enforcement through
counter narcotic efforts.

¢ The military already has medevac programs.

e And of course, we were involved in emergency response and
disaster relief with the recent experiences with Hurricane
Andrew.

As Senator Nunn promised in his speech, he included a new
"Civil-Military Cooperative Action Program" in the Fiscal Year 1993
DoD Authorization Act. The President signed that bill into law
Friday night (October 23, 1952) at 5:30. The law directs the Secre-
tary of Defense to set up programs to use skills, capabilities, and
resources of the Armed Forces to meet domestic needs of the United
States. The objectives of the program, now codified are:

¢ To enhance individual and unit training and morale of
military personnel through meaningful community involve-
ment.

* To encourage cooperation between civilian and military
sectors of society in addressing domestic needs.

e To advance equal opportunity.

® To enrich the civilian economy through education, train-
ing, and transfer of technology.

e To improve environmental, economic, and social conditions.

¢ To provide opportunities for disadvantaged citizens.




To accomplish these objectives, the Secretary of Defense shall
encourage establishment of advisory councils at regional, state, and
local levels to coordinate projects and activities. Membership will
include military officials and representatives from local and state
agencies, and representatives from civic/social service organiza-
tions, business and labor. But, you do not have to be an oracle to
see this sort of formalized program is the wave of the future,
especially in the aftermath of Hurricane Andrew. What I do not know
is how this will play in terms of the development of national service
programs.

Four years ago, Senator Nunn and Congressman Dave McCurdy
(Democrat-Oklahoma) introduced national service legislation. This
was part of the Democratic Leadership Council’s (DLC) agenda. Gover-
nor Clinton was chairman of the DLC at the time. Today with the
downsizing, about 100,000 young people who could have enlisted three
or four years ago will be denied that opportunity. What will happen
to those 100,000 young people? They are good young people. They are
bright. They are well-educated, and only because we are going to have
a smaller military force will they be denied entrance. 1I believe
that they will displace people who are in entry level positions in
the civilian sector. In turn, that displacement will ultimately
affect even more disadvantaged young people. Young people coming
from Appalachia, from the inner-cities, who will no longer have the
opportunity to compete for entry level jobs. I hope that the United
States will not throw these young people away.. Perhaps, national
service is a concept whose time has come, and perhaps this civilian-
military cooperation initiative is Sam Nunn’s national service
program to be run by the Department of Defense.

One last aspect of the military role in society that I would
like to cover pertains to a garrisoned versus deployed force. With a
smaller force and less Defense dollars, there will be fewer overseas
assignments and less frequent reassignments within the United States.
It is likely that people will be assigned to the same base for longer
periods of time, maybe even up to eight years or more. The issue
will be whether the force looks outward into the community or looks
inward to itself, as it did during World war II.

I believe military personnel will become more and more a part of
the communities in which their bases are located. They will become
more involved in local off-base activities, will shop in civilian
grocery stores and department stores, will live among non-military
neighbors, and send their children to community schools. This will
lead to a reinforcement of the concept of citizen-soldier, if that
concept needs any reinforcing. Military people and their families
will hear the opinions and concerns of their neighbors, can explain
military positions on different issues or situations (i.e., why we




don’t send troops to Bosnia) to those same neighbors, and everyone
benefits because of better understanding and a lessening of the "them
and us® concept. I also believe the military will develop a greater
sense of belonging, of social integration, a sense of identify, of
caring about those people with whom they live and ultimately defend
and protect.

In sum, I »elieve that the military of the 21st century has a
real chance to be even better than the military of today. It will be
composed of smart, well educated people of diverse backgrounds who
will be judged by their individual attributes. They not only will be
well trained and ready for all contingencies, but also will make
their communities better places to live through personal involvement
and service. Tomorrow’s military is one which will deserve our honor
and pride.

Implications for Testing

Let me close with some observations about how this changing
military will affect military personnel testing because after all,
this is the Military Testing Association. When I began this morning,
I mentioned that I had previously been involved in the preparation of
three MTA keynote speeches. I would like to go back to 1973 and 1977
and see how some of the points in those speeches relate to our
evolving military. 1In 1973, then Lt General John Roberts, Deputy
Chief of Staff for Personnel, said that tests of the future should
focus more on the individual--on his or her unique talents and
desires and that tests should maximize the opportunity for choice--
both by the individual and by his or her employer. Then in 1977,
Major General Herb Emanuel, Vice Commander of the Air Force Military
Personnel Center gave examples of research topics that addressed
General Roberts’ principles. Two of the research topics that were
discussed by General Emanuel, computerized adaptive testing and
prediction of first-term enlisted attrition, will be discussed in
some depth at this MTA.

I still believe that the 1973 principles stated almost 20 years
ago are relevant. Our military of the future will be required to
operate equipment and systems of ever increasing sophistication and
with fewer resources--money and people. We, as testing experts and
personnel managers, must develop and use selection and classification
procedures that more than ever will maximize performance and allow us
to get the most from our increasingly scarce dollars. 1In the case of
computerized testing, we must be able to demonstrate to Congress that
we can sufficiently improve how we do business to amortize the costs
of buying the hardware. At this conference, you will hear about
innovative ways to do enlistment testing, including the possibility
of contracting outside the Department with companies to purchase
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computer systems and to administer the tests for us. That would
solve the problem of buying equipment that is no longer state-of-the-
art before it is delivered. We also continue to struggle with
attrition nanagement and the use of education credentials in the
enlistment screening process. This afternoon, you will have the
' opportunity to learn the latest on the politics and progress of this
seemingly intractable area.

In the final analysis, the message that I would like to leave
with you this morning is this. Even though the military of the
future will be smaller, more mobile, required to be more proficient
in a wider variety of tasks, and perhaps somewhat different in its
social composition, it will still be a military of people. We must
select the best available men and women, and place them into jobs for
which they are qualified, and we must never forget those people are
individuals, with skills, abilities, aspirations, motivations--i.e.
talents that are unique to them. We must maximize their future
contribution to the military, but we must always treat them with
dignity. In the future, we will need innovative testing research and
methods more than ever. Let us join together in the knowledge that
there is excitement and opportunity to improve the management of the
most precious asset entrusted to any organization--its people. And
let us do it wisely.
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Computer-Based Testing R&D at the Navy Personnel
Research and Development Center:
An Overview

W. A. Sands*
Director, Personnel Systems Research Department
Navy Personnel Research and Development Center
San Diego, California 92152-6800

INTRODUCTION

ASVAB

The Armed Services Vocational Aptitude Battery (ASVAB) is a
multiple aptitude test battery taken by all applicants for enlistment
into the U. S. military services. This conventionally-administered,
paper-and-pencil test battery (P&P-ASVAB) involves eight power
tests and two speeded tests. The power tests are General Science,
Arithmetic Reasoning, Word Knowledge, Paragraph Comprehension,
Auto and Shop Information, Mathematics Knowledge, Mechanical
Comprehension, and Electronics Information. The speeded tests are
Numerical Operations and Coding Speed. The results of these tests
are used for both initial eligibility determination and subsequent
classification into entry-level training.

The U.S. Military Entrance Processing Command administers the
ASVAB under two programs: the Enlistment Testing Program and
the Student Testing Program. In the Enlistment Testing Program,
ASVAB is administered to over 800,000 applicants each year, in
approximately 70 Military Entrance Processing Stations (MEPS) and
approximately 970 Mobile Examining Test Sites (METS) nationwide.
In the Student Testing Program, ASVAB is administered in over
15.000 schools to over 1,000,000 students annually.

* The opinions expressed in this paper are those of the author, are not official,
and do not nccessarily reflect those of the Navy Department.
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CAT-ASVAB

The U. S. Department of Defense has a Joint-Service Program to
develop, test, and evaluate a Computerized Adaptive Testing version
of the battery {(CAT-ASVAB). The Department of Navy was
designated as the Executive Agent, with the Navy as the Lead
Service. The Navy Personnel Research and Development Center
(NPRDC) was designated the Lead R&D Laboratory. The Air Force
was assigned responcibility for the development of the large test
item banks needed for CAT-ASVAB. The Army was assigned
responsibility for the procurement, deployment, and implementation
of the full-scale operational testing system.

CBT R&D at NPRDC

This symposium includes six papers that describe some of the
research and development in Computer-Based Testing (CBT)
conducted by the Navy Personnel Research and Development Center.
This R&D has included studies emphasizing psychometrics and
studies involving operational implementation.

The first paper, written by R. D. Hetter, D. O Segall, and B.
Bloxom, addresses the issue of medium of administration in item
calibration.  Historically, new test items have been calibrated by
administering them to large numbers of examinees in a paper-and-
pencil format. The development of the microcomputer-based CAT-
ASVAB system has opened the possibility of collecting item
calibration information using a computer-based test administration.
The purpose of this study was to determine if there was any
difference between items calibrated on data collected under a paper-
and-pencil vs. a computer-based administration, when the items
were used in a CAT-ASVAB administration. Results indicated that
the medium of administration had no effect on the reliability of the
CAT-ASVAB scores.

The second paper, written by K. E. Moreno and D. O. Segall,
examines the measurement precision of CAT-ASVAB. This study
involved two aspects: (1) a comparison of the alternate form
reliability of CAT-ASVAB and P&P-ASVAB, and (2) a comparison of
(a) the correlations between CAT-ASVAB scores and corresponding
P&P-ASVAB scores and (b) the correlations between corresponding
tests in two forms of P&P-ASVAB. Results indicaied that seven of
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the ten CAT-ASVAB tests were significantly more reliable than the
corresponding P&P-ASVAB tests, while there was no difference on
the other three tests. Finally, the correlations between CAT-ASVAB
tests and P&P-ASVAB tests were as high as the correlations between
two forms of P&P-ASVAB.

The third paper, written by D. O. Segall, addresses equating, a
central issue in evaluating CAT-ASVAB as a potential replacement
for the P&P-ASVAB. Equating tests involves placing the scores from
two instruments on the same metric, so that their scores are
interchangeable.  The established approach to equating forms of
ASVAB has involved two stages: (1) a provisional equating, based
upon data collected under non-operational conditions, and (2) an
operational equating, based upon data collected under operational
conditions. If the results are in close agreement, this increases
confidence that the equating is appropriate. If the results differ, this
raises questions concerning the data representativeness, collection
procedures, and analyses. This paper discusses procedures for
equating CAT-ASVAB to P&P-ASVAB.

The fourth paper, written by G. E. Larson and D. L. Alderton,
examines the reliabilities and practice effects for the tests in the
Enhanced Computer-Administered Test (ECAT) battery. The ECAT
tests are promising experimental tests that are possible candidates
for incorporation into ASVAB at some time in the future. Results
showed practice effects for all the experimental tests except
Assembling Objects. Reliabilities for the ECAT tests ranged from .75
to .91, a range comparable to existing ASVAB tests. Females
obtained lower scores on all the psychomotor tests and some of the
spatial tests. Finally, it was noted that many of the tests had
significant correlations with grade point average in civilian schools,
suggesting that the tests may have validity for military training
school selection.

The fifth paper, written by J. H. Wolfe and D. O. Alderton,
examines the incremental validity of six experimental tests for
predicting performance criteria in nine Navy training schools. These
tests included measures of working memory, spatial ability,
reasoning, and perceptual speed. Results showed that the
experimental tests improved prediction over the standard ASVAB
tests for five of the nine schools.
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The last paper describes the Operational Test and Evaluation
(OT&E) of the Computer-Based Testing battery. This battery includes
the operational administration of CAT-ASVAB and the experimental
administration of ECAT. The purpose of the OT&E is to gather
information needed for a nationwide implementation. This OT&E is
currently on-going in three locations: San Diego California, Los
Angeles California, and Jackson Mississippi. Two additional locations
will be involved in the future: Baltimore Maryland and Denver
Colorado. Preliminary results from the initial locations are very
favorable. The test administrators have experienced few problems
running the CBT system and, in general, prefer it to P&P-ASVAB. In
addition, this generally very positive attitude has been expressed by
both examinees and recruiting personnel.
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ITEM CALIBRATION MEDIUM EFFECT ON CAT SCORES

Rebecca D. Hetter and Daniel O. Segall
Navy Personnel Research and Development Center

Bruce M. Bloxom!
Department of Defense Manpower Data Center

INTRODUCTION

The Navy Personnel Research and Development Center is conducting research to design and evalu-
ate a computerized adaptive test (CAT) as a potential replacement for the paper-and-pencil Armed Services
Vocational Aptitude Battery (ASVAB). In support of this effort, the Accelerated CAT-ASVAB Program
(ACAP) is evaluating itlem pools specifically developed for computerized adaptive testing.

Background

An important question in the development of item pools for computerized adaptive tests is whether
data for calibrating items should be collected by a paper-and-pencil (P&P) or a computer administration of
the items. Even though research shows that computerized adaptive tests with P&P item calibrations can
have validities comparable to conventional P&P tests (Moreno, Segall and Kieckhaefer, 1985, p. 29-33),
there is continuing uncertainty about how much less than optimal these computerized adaptive tests might
be.

The concern about medium of administration (MOA) in item calibration is that item parameters for
some types of items (e.g8., items with long paragraphs or with graphics) may differ between computer and
P&P administrations. This could result in less-than-optimal item selection and score estimation in adaptive
tests. If P&P administrations do not yield precise enough calibrations, items must be administered by
computer during calibration just as they are during testing.

Objective

The purpose of this MOA study is to evalualte the effect on adaptive scores of using a P&P calibra-
tion. Specifically, to what extent do adaptive scores obtained with computer-administered items and a P&P
calibration correspond to adaptive scores obtained with computer-administered items and a computer cali-
bration? If there is a lack of correspondence, is it greater than would be found by chance, i.e., greater than
would be found with the use of another computer calibration?

METHOD

Fixed blocks of items were administered by computer to one group of examinees and by P&P 0 a
second group. These data were used to obtain computer-based and P&P-based calibrations of the items.
Each calibration was then used to estimate item response theory adaptive scores (thetas) for a third group
of examinecs who had reczived the items by computer. The cffect of medium of administration was
assessed by comparative analyses of the thetas using the alternative calibrations.

Subjects

The subjects were Navy recruits who were randomly assigned to one of three groups. Data were
collected for 2955 examinees, 989 in Computer-Group 1, 978 in the P&P Group, and 988 in Computer
Group 2. These sample sizes provide enough data for independent calibrations, since Hulin et al (1983, p.

101-110) simulation results suggest thal substantially larger samples produce little improvement in the pre-
cision of item characteristic curves and scores, given the number of items (40) used in these calibrations.

Testing was conducted at a Recruit Training Center in San Diego, California. ASVAB scores of
record were obtained for nearly all of the recruits and were used to assess whether the groups were

! The opinions expressed in this paper arc those of the authors, are not official, and do not necessarily represent those of
the Depantment of the Navy or the Depanment of Defense.
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comparable in ability levels,
Items .

The items were taken from pools specifically developed in support of CAT-ASVAB by Prestwood,
Vale, Masscy, and Welsh (1985). Forty items from each of four ASVAB content areas (general science,
arithmetic reasoning, word knowledge, and shop information) were administered by computer to Groups 1
and 3, and by P&P to Group 2. The items were conventionally administered in order of ascending
difficulty, using the difficulties obtained by Prestwood et al (1985). The three groups received the same
items with the same instructions and practice problems, in the same order and with the same time limits.
Although only four of the 11 CAT-ASVAB subtests were included in this study, subtest order was the
same as in the CAT-ASVAB. Time limits were prorated from 95 percent completion times for the same
content areas in ACAP, with the addition of 10 percent to allow for a higher completion rate. Subtest order
and time limits were as follows: GS (19 min), AR (63 min), WK (16 min), and SI (17 min). The total
time was 115 minutes.

The 40 items included 34 high-usage items (usage obtained from ACAP simulation studies) and six
"seeds” (not-scored items administered for the purpose of gathering data for on-line calibration research).
The booklet format was the same used in the original P&P calibration by Prestwood et al (1985), and the
computer format was the same used in ACAP. Practice problems and instructions were also as in ACAP.

Item Calibrations

Item response theory parameter estimates based on the three-parameter logistic model (Bimbaum,
1968) were obtained in separate calibrations for Computer Group 1 (calibration C1) and for the P&P Group
(calibration C2). The data sets on which the calibrations are based are labelled U1 and U2, correspond-
ingly. The calibrations were performed with LOGIST6 (Wingersky, Barton, & Lord, 1982) a computer
program that uses a joint maximum-likelihood approach. Data set U3 from Computer Group 2 was not
used in the calibrations. The design with the corresponding notation is summarized in Table 1.

Table 1
Calibration Design
Data Set/ Item Parameters/

Group Medium Item Responses Calibrations

1 Computer U1 C1

2 P&P U2 2

3 Computer u3 na.
Scores

For each recruit in Group 3 two ability scores were computed: T1 and T2 (see Table 2). Both
scores were based on U3 responses. T1 scores were calculated using the computer-based item parameters
(C1). T2 scores were calculated using the P&P-based item parameters (C2). T1 and T2 were adaptive
scores, computed as described below using only 10 of the 40 responses from a given examinee.

Adaptive Scores. To compute the adaptive thetas (T1 and T2), 10-item adaptive tests were simu-
lated using actual examinee responses. Owen’s Bayesian scoring (Owen, 1975) was used throughout the
test to update the ability estimate, and a bayesian modal estimate was computed at the end of the test to

_obtain the final score. Items were selected from information tables on the basis of maximum information.
(An information tab'e consists of lists of items by ability level. Within each list, all the items in the pool -
40 in this case - are arranged in descending order of the values of their information functions computed at
that ability level. This study used 37 ability levels equally spaced along the [-2.25, +2.25] interval).

Table 2 summarizes the method used for computing the theta scores used in the analyses.
ASVAB Scores. ASVAB subtest scores for the four content areas of interest were obtained from
the records for most of the examinees. The scores included General Science (GS), Arithmetic Reasoning

(AR) Word Knowledge (WK), Auto Shop (AS), plus the Armed Forces Qualification Test (AFQT) compo-
site. It should be noted here that the ASVAB's Auto Shop subtest covers two content areas: Auto
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Table 2
Computation of Theta Scores
Calibration Response Scoring Test
Parameters Set Method Langth Theta
C1 (Computer Group 1) u3 Adaptive 10 Items T1
C2 (Paper-and-Percil) u3 Adsptive 10 Items T2

Information and Shop Information, whereas in the CAT-ASVAB each area constitutes a separate subtest.
Since only Shop Information (SI) was administered in this study, ASVAB-AS was compared to MOA-SI.

RESULTS

Calibration Samples

Two cases had fewer than 10 valid responses (not-reached greater than 30) in Subtests WK and S1,
Computer Group 2, and LOGIST omitted them from the calibrations. The cases were consequently elim-
inated from all subsequent analyses of WK and SI, Computer Group 2. Final sample sizes were 989 for
Computer-Group 1, 978 for the P&P Group, 988 for GS & AR in Computer-Group 2, and 986 for WK &
S1 in Computer-Group 2.

Analyses using ASVAB scores of record were performed to determine whether the three groups
were comparable in examinee ability. Results clearly indicated that there are no differences among the
groups.?

Reliability Analysis

A design was developed 1o assess the effect of calibration medium on test reliabilities. The statistical

mode] and the LISREL specifications are described below. It should be noted that these tests would assess

overall effect across the four content areas simultaneously; if a significant effect was found, further ana-
lyses would be required to attribute the error to specific subtests.

Statistical Model, Let's assume that the observed theta values, 6 have three components: true
ability level 8, measurement error €, and random error due to calibration 8. Then,
B=A@+e+5
B=AE+3d

where £ = 0 +¢, the true ability plus the error of measurement and A is a scale factor. Then the basic
measurement model can be described by the eight equations listed below. Also listed next to each equation
is the corresponding subtest score and the dala sets used to compute it.

-

Equation ] Responses Item Parameters
h=ME&+5 T1-GS u3 Computer
0 =A E + &, T1-AR U3 Computer
9 = A.3 gg + 83 T1-WK u3 Computer
Qs = Ay &4 + 84 T1-S1 U3 Computer
Qs = As Es + O T2-GS u3 P&P

Qs = As Eg + O T2-AR U3 P&P

@B =M&+& T2-WK U3 P&P

By = ;.3 §3 + & T2-S1 U3 P&P

2 Results are available by request
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The statistical tests available for selecting the best-fitting model consist of: (1) estimating the
model in which certain parameters are set to be equal, and (2) estimating a less constrained model. The
test consists of assessing the statistical significance of the improvement in fit going from the more con-
strained model to the less constrained model. If the more constrained model fits the data as well as the less
constrained model (i.¢., within sampling error limits), then one may conclude that the constraints do not
seriously erode the fit of the model.

In this case, one model is specified such that the calibration errors of the pscudo-true test scores are
constrained (0 be equal for the computer-based and the P&P item parameters; another model is specified
such that these calibration errors are free to vary between the two media of administration. If the con-
strained model provides just as good a fit as the free model, then constraining calibration errors to be equal
across item-parameter sets does not erode the fit of the model to the data, and one would conclude that the
calibration errors of the ability scores were equal for computer and P&P item-parameters.

According to the model, the variance-covariance matrix Z among the observed scores has the form:
L= Ay DAy + 65

where Ay is a diagonal matrix with standard deviations in the diagonal, 85 is a diagonal matrix of vari-
ances attributable to calibration error, and @ is the attenuated correlation matrix among the ability values
E. Notice that the matrix P is attenuaw:d from one source of error only, that source attributable to the cali-
tration; @ is not attenuated with respect to measurement error. The fixed and estimated parameters of this
model are displayed in Table 3.

Notice in Table 3 that the corrclation of a subtest with itself (across media) is equal to one, and that
the correlations between same-name subtests are assumed to be equal both across and within calibration
media, e.g., for AR and GS,

r (AR].GS]) = f(ARz,GSz) = r(AR,,GSz) =r (AR;,GS])

\

Table 3
Correlation and Variance Matrices in the Model

Correlation Matrix ®

T1 (Computer) T2 (P&P)
GS-1 AR-2 WK-3 SIl-4 GS-5 AR-6 WK-7 SI-8
GS-1 1.0
AR-2 @1 1.0
WK-3 @D (3.2) 10
Si4 4,1 4.2) 4.3) 1.0
GS-5 1.0 (2.1 3.0 4.,1) 1.0
AR-6 an 1.0 3.2) 4.2) n 1.0
WK-7 3.1 (3.2) 1.0 4.3) 3.1 (3.2 1.0
SI-8 4.1) {4.2) 4.3) 1.0 @.n 4.2) 4.3) 1.0
Variance Matrix O3
03 (L1 .2) (3.3) 4.4) (5.5) (6.6) a7 (8.8)

In the correlation matrix @, the numbers in parentheses refer to the subtest scores used 10 compute
the correlation, e.g., (2,1) represents the correlation between T1 scores from subtests AR and GS (AR-2,
"GS-1). The correlation between T2 subtests AR and GS should be (6,5); however it is represented by (2,1)
because under the model they are assumed to be equal.

In the variance matrix 83, the numbers represent variances, e.g., (7,7) represents the variance of the
T2 scores from subtest WK (WK-7, WK-7).
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LISREL Models, To test the model fit, two models were specified and corresponding LISREL runs
were performed. In Model 1, the variances of errors due to calibration (B5) were free © vary between the
two media of administration. In Model 2, the variances of errors due 10 calibration were constrained to be
equal for same-name subtests.

The © constraints displayed in Table 4 were imposed for both Mode! 1 and Model 2.

The LISREL output yields a chi-square statistic that is a measure of how much I differs from S,
that is, of how well the model fits the data. The difference in the chi-squares from the two models is also a
chi-square with df equal 1o the difference in df from the two models. If it is not significant, then the data
satisfies/fits the model independently of the calibration errors.  That is, errors due (0 calibration across
media for same-name subtests are equal.
The LISREL specifications for Model 1 were:
(1) Lambda-X = Diagonal Matrix, Free
(2) PHI = Symmetrical Matrix, Free
(3) Theta-Della = Diagonal Matrix, Free

The LISREL specifications for Model 2 were:
(1) Lambda-X = Diagonal Matrix, Free
(2) PHI = Symmetrical Matrix, Free
(3) Theta-Delta (TD) = Diagonal Matrix with Constraints
(4) TD Constraint #1:  All off-diagonal Og fixed at zero, and
(5) TD Constraint #2: 03 (COMPUTER) = 05 (P&P), thatis,
05(1.1) = 85(5.5); 95(22) = 05(6,6); 03(3,3) = 05(7.7); and 05(4,4) = 05(8.8).

Table 4 presents goodness-of-fit statistics for these models. The likelihood ratio chi-square value of
the model in Model 1 was 14.07 with 14 df. The result is not statistically significant, indicating that the
model adequately explains the observed covariance matrices. Results for Model 2 show a chi-square value
of 19.57 with 18 df, which is also not statistically significant. The difference in chi-squares between
Model 1 and Model 2 is itself distributed as a chi-square with df equal (0 the difference in df from Model
1 and Model 2. This value (5.50 with 4 df) was not significant, indicating that allowing the error term o
be free does not change the fit of the model.

Table 4
Test for Equality of Rellabilities

Model x> df Prob  Gof  Adj-Gof RMSR
1. 85 = free 1407 14 0445 0996  0.991 0.002
2. 05(COMPUTER) = 05(P&P) 1957 18 0358 0995 0990 0003
3. 2-) 550 4 ns
Prod « Probability
Got « Goocdness of Fit

RMSR « Root Mesn Square Resduals

CONCLUSIONS AND RECOMMENDATIONS

Results of the reliability analyses indicate that random errors due to calibration have equivalent vari-
ance across different media. These findings indicate that the use of item parameters obtained in a P&P
calibration will not affect the reliability of CAT-ASV AB test scores and clearly support the use of the P&P
parameters of the current CAT-ASVAB item pool, an important concemn of the ACAP program.
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CAT-ASVAB Precision

Kathleen E. Moreno and Daniel O. Segall
Navy Personnel Research and Development Center
San Diego, CA 92152

INTRODUCTION

The Navy Personnel Research and Development Center (NPRDC), as lead military laboratory for
the Computerized Adaptive Testing (CAT) project, is responsibie for the development and evaluation of a
CAT version of the Armed Services Vocational Aptitude Battery (CAT-ASVAB). One part of the
evaluation process involved conducting an empirical study to assess the precision of the CAT-ASVAB
system intended for operational use.

BACKGROUND

NPRDC has conducted various studies which provide information concerning the precision of
CAT-ASVAB and the relationship between the CAT-ASVAB and P&P-ASVAB subtests. Some of these
studies have used an experimental version of the CAT-ASVAB system to collect empirical data, while
others have used simulated data.

Empirical Studies. As part of a joint-service study on the validity of CAT-ASVAB, recruits in each of
the four services were administered an experimental version of the CAT-ASVAB and those P&P-ASVAB
subtests used in computing a recruit's school composite score. These data were used to compute cross-
medium correlation coefficients. Correlations between CAT-ASVAB subtest scores and corresponding
P&P-ASVAB subtest scores were as high as correlations between two altemnate forms of the P&P-
ASVAB. The results of these analyses indicate that the experimental CAT-ASVAB is measuring the
same types of abilities that are measured by the P&P-ASVAB. Indirectly, the results indicate that the
refiability of the CAT-ASVAB subtests is as high as that of the P&P-ASVAB subtests. (Moreno, Segall, &
Kieckhaefer, 1985)

In 1987, NPRDC conducted an aiternate forms study at the Recruit Training Center (RTC), San
Diego, which provides more direct information about the reliability of the CAT-ASVAB item pools. This
study was conducted using preliminary item pools and Apple /// hardware. The purpose of the study was
to collect empirical data that couid be used in a preliminary evaluation of the ACAP item poois. Navy
recruits were randomly assigned to one of three groups. Group 1 received two forms of the CAT-ASVAB,
Group 2 received two forms of the P&P-ASVAB, and Group 3 received one form of the CAT-ASVAB and
one form of the P&P-ASVAB. Results of this study showed that the CAT-ASVAB subtest reliabilities, with
the exception of Coding Speed, either equaled or exceeded P&P-ASVAB subtests in terms of alternate
forms reliability. Further investigation of Coding Speed showed that if a number correct score were used
instead of a rate score, the differences in reliabilities disappeared. Cross-medium analyses indicated that
CAT-ASVAB and P&P-ASVAB are measuring the same constructs. (Day & Kieckhaefer, 1987)

Simulation Studies. In addition to empirical studies, NPRDC has conducted numerous simulation
studies. As part of these studies, NPRDC has examined several measures of precision for the ACAP
item pools (Segall, 1987). One measure examined the conditional precision of both the CAT-ASVAB and
the P&P-ASVAB. Score information functions were computed for each content area and form of the
CAT-ASVAB, and for one form of the P&P-ASVAB (9A). The CAT-ASVAB score information functions
equaled or exceeded the P&P-ASVAB information across ability levels, for all 18 pools examined.
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Simulated test-retest reliabilities were computed to assess the unconditional precision of both the CAT-
ASVAB and P&P-ASVAB (Hetter & Segall, 1986). Again, the simulated CAT-ASVARB reliabilities matched
or gxceeded the commesponding P&P-ASVAB reliabilities.

On the whole, the studies that have been conducted to date have provided us with valuable
information concemning both CAT, in general, and, more specifically, the CAT-ASVAB item pools.
However, an empirical study of the precision of the CAT-ASVAB "system", final items pools adminstered
on the Hewlett Packard Integral, needed to be conducted prior to operational use of the system.

PURPOSE

The primary purpose of the study described in this paper was to compare CAT-ASVAB subtest
and composite scores to corresponding P&P-ASVAB subtest and composite scores. A secondary
purpose was to (1) compare the correlations between CAT-ASVAB and corresponding P&P-ASVAB
subtests to those between two forms of P&P-ASVAB.

METHOD

Examinees. Navy recruits stationed at the Recruit Training Center in San Diego served as examinees in
this study. The total number of examinees tested was 2,090. There were 1,057 in the CAT-ASVAB
group and 1,033 in the P&P-ASVAB group. A large percentage of these subjects did not have complete
data because they did not retum for the second test. After eliminating cases with incomplete data the
sample sizes were 744 for CAT-ASVAB and 726 for P&P-ASVAB.

Design. This study used an equivalent groups design. Examinees were random!ly assigned to one of
two groups. Group 1 was administered form 1 of the CAT-ASVAB, followed by form 2 of the CAT-
ASVAB. Group 2 was administered form 9B of the P&P-ASVAB, followed by form 108 of the P&P-
ASVAB. There was an interval of five weeks between when an examinee took the first test and when he
took the second test. This interval was constant for all examinees. There was no counter-balancing of
forms. Comparisons between CAT-ASVAB and P&P-ASVAB reliabilities should be unatfected by the
order of administration of the forms. In addition, counter-balancing would have been administratively
more difficult.

Tests. The two forms of the CAT-ASVAB were forms 01C and 02C, developed for operational use. The
two forms of the P&P-ASVAB were forms 98 and 10B. These P&P-ASVAB forms were chosen for this
study because NPRDC has item parameters availabie for these forms that are on the same scale as the
CAT-ASVAB item parameters. This will permit the results of this study to be compared to results from
simulation studies conducted at NPRDC.

Procedure. Upon arrival, all examinees were given general instructions explaining the experimental
testing in which they were participating, and signed a privacy act statement allowing use of the data for
research purposes. Examinees were then seated in the appropriate room (CAT-ASVAB or P&P-
ASVAB), based on a random assignment list. CAT-ASVAB was administered using Hewlett Packard
Personal Computers, following the same procedures developed for operational implementation. The
P&P-ASVAB was administered following procedures outlined in the ASVAB Test Administrator's Manual.
At the conclusion of testing, test administrators collected the foliowing data from the examinees’ DD Form
1966: population group, ethnic group, date of birth, education, operational ASVAB test form, operational
ASVAB subtest scores, and date of enlistment.

Scores. The scores used for those examinees taking the CAT-ASVAB were the equated CAT-ASVAB
raw scores (unless otherwise indicated in the table). The tables obtained from the CAT-ASVAB score
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equating data collection were used to obtain these scores (Segall, 1990). The scores used for the P&P-
ASVAB were the number right for the subtests. Composite scores were obtained in the usual method.

Data Editing. A data editing procedure which compared post-eniistment (non-operational) scores to pre-
enlistment (operational) scores was used to eliminate "unmotivated” examinees (Segall, 1990). After
editing, the sample size was 723 for the CAT-ASVAB group and 706 for the P&P-ASVAB group.

Evaluation of Equivalent Groups. The equivalency of the two groups was checked by (1) comparing
the two groups on race and years of education, and (2) comparing the distribution of operational subtest
scores for the two groups.

Precision Analyses. Aliernate forms correlations were computed for each of the CAT-ASVAB and P&P-
ASVAB subtests and the service composites. Fisher's z transformation was used to evaluate the
difference between CAT-ASVAB and P&P-ASVAB reliabilities, at the subtest level.

Cross-medium Correlations. Correlations were computed between the CAT-ASVAB subtest scores
and the corresponding operational ASVAB subtest scores. Correlations between non-operational P&P-
ASVAB and the corresponding operational P&P-ASVAB subtests were also computed.

RESULTS
Evaluation of Equivalent Groups. Table 1 shows the distribution of race and years in school for each
of the two groups. As shown, these distributions are not significantly ditferent. For race, however, the
value is larger than expected. When this test was rerun eliminating the “other” category, the P-value was
.80. For each of the subtests, a K-S test was conducted to evaluate the difference between the score
distributions for the two groups. There were no significant differences.

Table 1

Frequency of Race and Education by Group@

CAT-ASVAB P&P-ASVAB x? P-value

Race 9.14 .058

Whites 541 £39

Blacks 141 134

Asian 27 34

Am. Ind. 6 6

Other 24 8
Education 1.39 85

< 10 yrs 2 21

10 yrs 27 34

11 yrs 70 73

12 yrs 565 537

> 12yrs 55 56

2 Note. This was run on the unedited data set. There were 10 cases with missing data.
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Precision Analyses. As shown in Table 2, the altemate form correlations for the CAT-ASVAB subtests
either matched or exceeded those of corresponding P&P-ASVAB subtests. This table also shows the
alternate form correlations for the CAT-ASVAB subtests, using Owen's Bayesian estimate of theta and
the final ability estimate (penalized mode for the power tests, rate score for the speeded tests). In
addition, a comparison of CAT-ASVAB composite scores with P&P-ASVAB composite scores showed
that for all 32 composites, CAT-ASVAB scores were higher than corresponding P&P-ASVAB scores.
The values for the Armed Forces Qualification Test composite and the Verbal composite, used by all
services, are shown in Table 2.

Table 2

Alternate Forms Correlations for Subtests

Content .

Area Owens Final Equated Raw Raw
GS 85 85 84° 73
AR .82 .80 .82 77
WK .86 .86 .83 .82
PC .59 .58 54 A48
NO .84 81° n
CS .76 .78 .75
AS .85 85 .89° a7

.78 .78 :
MK .88 87 .88* 82
MC 75 75 75 .70
El 77 .75 73 .65
Slandard Scores

AFQT 92 .89
VE 82 .80

Note. The sccres for the speeded tests in column 2 of the table are rate scores. Those reliabilities with
one asterisk were significantly higher, p < .01, those with two asterisks were significantly higher, p < .05.

Cross-medium Correlations. Table 3 shows the cross-medium correlations between CAT-ASVAB
subtests and operational P&P-ASVAB subtests and between non-operational P&P-ASVAB subtests and
operational P&P-ASVAB subtests.
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Table 3

Correlations with Operational P&P-ASVAB

Content CAT-ASVAB P&P-ASVAB
Area Form1 Form2 Form 9B Form 108
General Science .83 82 .79 73
Arithmetic Reasoning 81 .75 .76 T2
Word Knowledge 83 81 8t .78
Paragraph Comp 54 43 48 .28
Numerical Operations .60 .60 65 .56
Coding Speed 57 .54 65 62
Auto & Shop Info 83 83 .76 74
Math Knowledge 85 83 83 80
Machanical Comp .69 64 66 65
Electronics Info .73 72 66 .65
SUMMARY

The results of this study show that seven of the ten CAT-ASVAB subtests are significantly higher in
refiability than the corresponding P&P-ASVAB subtests. The other three subtests are as reliable as the
corresponding P&P-ASVAB subtests. In addition, CAT-ASVAB subtests correlate as highly with pre-
enlistment P&P-ASVAB as do alternate forms of the P&P-ASVAB. These findings indicate that, from a
psychometric standpoint, CAT-ASVAB can be used as a replacement for the P&P-ASVAB.
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Equating of the Computerized Adaptive Testing
Version of the ASVAB

Daniel 0. Segall

Navy Personnel Research and Development Center

This paper describes an equating of the Computerized Adaptive Testing version of the Ammed
Services Vocational Aptitude Battery (CAT-ASVAB). This study is part of a larger effort to field an
operational CAT-ASVAB for use in the selection and classification of military applicants. During early
stages of implementation, both CAT-ASVAB and the paper-and-pencil version (P&P-ASVAB) will be in
operational use. Some applicants will be accessed using scores from the CAT-ASVAB, while others will be
enlisted using their scores obtained on the P&P-ASVAB. In order for the scores on the two versions to be
exchangeable, an equivalence relation (or equating) between CAT-ASVAB and P&P-ASVAB must be
. obtained. The primary objective of this equating is to provide a transformation of CAT-ASVAB scores that
will preserve the flow rates currently associated with the P&P-ASVAB. Consequently, the P&P-ASVAB and
equated CAT-ASVAB will possess identical subtest and composite distributions. This property will allow the
two versions t0 be used interchangeably, without effecting flow-rates into the military, or into various
occupational specialties. The CAT-ASVAB will be equated in two phases: (1) Score Equating Development
(SED) phase and (2) Score Equating Verification (SEV) phase. Although data collection for both phases
have been completed, the study described in this paper covers the first of these phases.

The purpose of the study described here is to provide an equating of the CAT-ASVAB that could be
used at a later date to select and classify military applicants. During this study, both CAT-ASVAB and P&P-
ASVAB were given non-operationally to equivalent groups. The tests were non-operational in the sense that
scores on these tests had no impact on the applicants' eligibility for the military. The equating obtained
from this phase was however used operationally during a recent data collection effort, SEV. During this
recent (SEV) phase, all applicants were administered one test only; either an operational CAT-ASVAB or an
operational P&P-ASVAB. Both versions used in the equating impacted applicants eligibility for military
service. Data for this recent data collection effort are being analyzed and will be applied to future CAT-
ASVAB applicants.

CAT-ASVAB MEASUREMENT PROPERTIES

Subtest Composition

The CAT-ASVAB and P&P-ASVAB share many common features. In an attempt to design CAT-ASVAB
as a substitute, many of the fundamental characteristics of the ASVAB were left unchanged (e.g. subtest
content, multiple choice item types, exposure rates, etc.). However, the nature of a computerized adaptive
test imposes many striking differences. The P&P-ASVAB is composed of 10 subtests which span verbal,
mathematical, technical, and clerical content areas. The CAT-ASVAB is composed of 11 subtests. These
subtests correspond in content to the P&P-ASVAB subtests, with one exception. The Auto and Shop
Information content areas are measured by two CAT-ASVAB subtests (Auto-Information and Shop-
Information) rather than a single test (Auto/Shop) as given by the P&P-ASVAB. Each CAT-ASVAB subtest is
a fixed number of items, and has a fixed maximum time-limit. On average, CAT-ASVAB subtests contain
40-percent fewer items than their P&P counterparts.
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Item Selection ‘

The CAT-ASVAB has two unique forms, each form drawing items from a different item pool. For the
adaptive tests, items are selected using maximum IRT information. After each item, the ability estimate is
updated using Owens (1975) estimator. A new item is selected from among the most informative items at
that ability level, subject to the constraints imposed by the item exposure control algorithm (Sympson &
Henter, 1985). This algorithm reduces the exposure rate of certain highly informative items, while
increasing the exposure rate for other items. The result is an upper ceiling on the exposure among the test
items. The exposure-rate of the pools most informative items was targeted at 1/3 for subtests contained
within the ARQT and 2/3 for the rmaining power tests. Considering that CAT-ASVAB has two forms, the
effective exposure rate for the most informative items is comparable to the P&P-ASVAB. General Science
has one additional constraint imposed on item selection; items are balanced among life, physical, and
chemistry items. ltems are selected from among these content areas in the sequence (PLPLPLPLPLP
L P L C) where P = physical, L = life, and C = chemistry. That is, the first item administered is a physical
science item, the second is a life science item, ..., and the last itern is a chemistry item, During the adaptive
sequence, each item is selected from among the most informative items within the appropriate content area.
However, this selection within a given content area is contingent on the constraints imposed by the
exposure control algorithm.

Power Subtest Scoring

The CAT-ASVAB uses Owens (1975) bayesian procedure to update the ability estimate after each
item. This updated ability estimate is used to select items for administration. Consequently, provisional
ability estimates are obtained after responding to each item. A final Owens estimate can be obtained by
updating the estimate with the response to the final test item. However, the Owens estimate, as a final score
has one undesirable feature: it depends on the order in which the items were administered. Consequenly, it
is possible for two examinees 10 receive the same itemns, provide the same responses, but receive different
final Owens ability estimates. This could occur if the two examinees received the items in different
sequences. Although this event is relatively unlikely, a decision was made to use a final estimator that is
order independent. The mode of the posterior distribution (bayesian mode) is used at the conclusion of each
power test to provide a final ability estimate. This estimator is unaffected by the order of item
administration, and provides slightly greater precision than the Owens estimator.

Speeded Subtest Scoring

The two speeded subtests CS and NO are scored using the rate score where the geometric mean of
screen times is divided into the proportion of correct responses. The proportion-correct in the numerator of
the rate score is corrected for chance guessing. Without this feature, an applicant could receive a very high
score by pressing any key quickly, without reading the items. Such an examinee would receive a low
proportion correct, but a high rate scorc because of the fast responding. Correcting the score for chance
guessing eliminates the advantage associated with fast random responding.

Scoring Incomplete Tests

There is one property of the bayesian modal estimator (BME) that could be problematic in the
context of incomplete tests. As with bayesian estimators in general, the BME contains a bias that draws the
estimate toward the mean of the prior. This bias is inversely related to test-length. That is, the bias is larger
for short adaptive tests, ana smaller for long adaptive tests. A low ability examinee could use this propernty
to his/her advantage. If allowed, a low ability examinee could receive a score at or slightly below the mean
by answering one or two items. Even if the items were answered incorrectly, the strong positive bias would
push the estimator up towards the mean of the prior. Consequently, a bclow average applicant could use
this strategy to increase their score: just answer the minimum number of items allowed. To discourage the
use of this strategy, a penalty procedure was developed for use in scoring incomplete tests (Segall, 1988).
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The penalty procedure used in CAT-ASVAB provides a final score that is equivalent (in expectation) to the
score obtained by guessing at random on the unfinished items. The size of the penaity depends on the
number of unanswered items, the particular subtest, and the provisional ability level

SCORE EQUATING DEVELOPMENT

Data Collection Design -

Data from 8040 applicants were collected from six geographically disperse regions within the
continental Unites States. Within each region is a Military Entrance Processing Station (MEPS), and
associated with each MEPS are a number (between 3 and 16) of Mobile Examining Team (MET) sites.
Each of these MEPS and MET sites were included in the data collection for about 7 to 12 weeks. The six
regions were selected to provide a representative and diverse sample of military applicants. These six
locations taken iogether were expected to provide a nationally representative sample with respect to AFQT,
Race and Gender. Each applicant was randomly assigned to one of three groups.

Each group was assigned a different non-operational ASVAB. Examinees in one group were assigned
to a non-operational P&P-ASVAB (Version 15C). Examinees in the other two groups were assigned cither
Form 1 or 2 of the CAT-ASVAB, In addition to taking a non-operational battery (cither P&P-ASVAB Or CAT-
ASVAB) each applicant was administered an operational P&P-ASVAB for enlistment purposes. Scores from
this operational test were retained for the analysis of sample characteristics, and to screen unmotivated
applicants from the equating.

Smoothing and Equating

The objective of equipercentile equating is to provide a transformation that will match CAT-ASVAB
score distributions with P&P-ASVAB distributions. This transformation, which is applied to CAT-ASVAB,
would allow scores on the two ASVAB versions to be used interchangeably without disrupting applicant
flow rates. One method for estimating this transformation involves the use of the two empirical cumulative
distribution functions (CDF's). Scores on CAT-ASVAB and P&P-ASVAB could be equated by matching the
empirical proportion scoring at or below observed score levels. However, this transformation is subject to
random sampling errors contained in the CDF's. It is a universal belief that the precision of the equating
transformation can be improved by smoothing either: (a) the equating transformation, or (b) the two
empirical distributions which form the equating transformation. A considerable amount of controversy has
arisen however on the choice of a decision rule for specifying the amount or degree of smoothing. One
primary objective of the CAT-ASVAB equating was to use smoothing procedures that provide an acceptable
trade-off between random and systematic error. In this study smoothing was performed on each distribution
(CAT-ASVAB and P&P-ASVAB) separately. These smoothed distributions were used to specify the
equipercentile transformation.

One additional concemn arises over the shape of the equating transformation in the lower score range,
where data are usually sparse. Typically, most equating procedures provide a transformation that is either
undefined or poorly defined over this lower range. This problem was overcome here by fitting logistic tails
to the lower portion of the smoothed density functions. These tails achieved two desirable results. First, the
distributions were extended to encompass the entire lower range, thus defining the equating transformation
over this entire range. Second, by pre-specifying the fit-point of the tail, the distribution (and consequently
the equating transformation) above that point is left unaltered by the tail. Consequently the tail-fitting
procedure altered the equating only over a pre-specified lower range; the equating transformation above
that range was unaltered.

P&P-ASVAB Smoothing
The procedure used to smooth the P&P-ASVAB, developed by Segall (1988), estimates the smoothest
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density that deviates from the observed density by a specified amount. The observed and smoothed densities
deviate from one another by an amount to be expected from sampling error.

The two parameter logistic currulative density function (CDF) was used to specify density values for
the lower tail of the discrete distributions. The logistic CDF provides a close approximation to the normal
CDF and is often used as a substitute since it provides mathematically tractable expressions for both the
density and distribution functions. Although the function is usually used to define a continuous CDF, it is
used here to define a discrete density. Two constraints were placed on the logistic function. The first
constraint assures that there is a smooth fit of the logistic tail to the estimated density. This is accomplished
by constraining the last bin of the tail to equal the estimated value of the smoothed solution. The second
constraint assures that the proportion contained in the logistic tail will =qual the proportion contained in the
tail of the smoothed solution (about .05). It follows from this constraint that iogether, the logistic tail and
the upper portion of the smoothed solution will define a density (i.e. sum to 1). Once the above constraints
are imposed, values for the two parameters of the logistic CDF can be obtained. These values can be
derived through an iterative numerical procedure.

Figure 1 displays the smoothed solution and the fitted tail for one example from among the ten
subtests of the P&P-ASVAB 15C. The empirical proportions for each bin are indicated by the height of the
bar. The smoothed (or fitted) density values are indicated by the small circles joined by the dotted lines.
The point at which the tail was joined to the smoothed solution is indicated by an arrow.

Smoothing CAT-ASVAB Distributions

The procedure used to smooth the CAT-ASVAB distributions (Kronmal and Tarter, 1968) provides a
fourier estimate of the density function using trigonometric functions. In order to obtain a useful density
estimate, it is necessary to smooth the series by truncating it at some point. Kronmal and Tarter provide
expressions which relate the Mean Integrated Square Error (MISE) of the fourier estimator to the sample
fourier coefficients. These MISE expressions are used to specify a truncation point for the series, making it
possible to specify an optimal number of terms in the series.

The logistic CDF was also used here to smooth the lower portion of the fourier estimate where data
are sparse. This tail fitting involved the following steps. First, the proportion contained in the tail was
specified according to the proportion contained in the tail of the corresponding discrete (P&P-ASVAB)
distribution (about .05). A second constraint assured that the density value of the logistic tail at the join
point equaled the density of the fourier estimate. This provided a contnuous transition between the fourier
estimate and the logistic tail. Once the above constraints are imposed, values of the two logistic parameters
can be obtained through an iterative numerical procedure.

Figure 2 displays the smooth fourier estimate and the fitted tail for one of 20 CAT-ASVAB
distributions (Since Form 1 and Form 2 were smoothed separately, 20 estimates were performed in total).
The empirical histogram for the CAT-ASVAB distribution is indicated by the height of each bar. The
smoothed (or fitted) density function is displayed by the dotted curve. The fitted logistic tail is indicated by
a solid bullet.
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Equating Transformations ,

The smoothed distributions were used to specify the equipercentile transformation for the CAT-
ASVAB, There were a total of 20 equatings, one for each content area of each CAT-ASVAB form. For each
P&P-ASVAB number-right score, an interval of the continuous CAT-ASVAB scores that contained the same
estimated proportion was obtained. Figure 3 compares the equating function based on two smoothed
distributions with the function based on two empirical unsmoothed distribution. The Word-Knowledge
content area is shown. The smoothed function is indicated by the circles joined by solid lines. The dogleg
portion of the function (that portion effected by the tail fitting procedure) is indicated by a large bullet. The
unsmoothed transformation is indicated by the dotted function. For both the smoothed and unsmoothed
transformation, each number-right (on the y-axis) is plotted against the midpoint of the CAT-ASVAB score
interval (on the x-axis). The agreement between the smoothed and unsmoothed functions is very high above
the dogleg portion. Notice that the tail appears to provide a smooth extrapolation of the equating function
over the lower range, and in no way effects the agreement of the function above the dogleg portion. Also
notice that the dogleg provides a monotonic increasing function for mapping CAT-ASVAB scores into
number-right.

Composite Equating

Equating the CAT-ASVAB to the P&P-ASVAB involves matching subiest distributions using an
squipercentile method. This distribution matching provides a transformation of the CAT-ASVAB ability
estimates to number-right equivalents. Once this transformation is specified for each subtest, raw-score
equivalents can be computed. These raw-score equivalents provide the basis for the computation of service
specific composites, as well as the AFQT and Verbal composites. One concem is that the distributions of
CAT-ASVAB composites will differ systematically from P&P-ASVAB composite distributions. This difference
could be caused by differences in subtest reliabilities or content.

Sums of (squated) subtest standard scores were computed for the 29 service composites and for the
AFQT. The VE composite was also computed from the sum of Word-Knowledge and Paragraph-
Comprehension raw-scores. After these sums were obtained, the appropriate scale conversion was applied
to place each composite score on the metric used for classification decisions by the services.

Figure 3. Equating Transformation: Word Knowledge
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Each CAT-ASVAB composite distribution (Form 1 and 2) was compared t0 the corresponding P&P-
ASVAB composite distribution. Two different methods were used t0 examine the significance of the
differences. First, the Kolmogorov-Smimov two-sample test (KS) was used to detect overall differences
between Form 1 and P&P-ASVAB, and between Form 2 and P&P-ASVAB. Since this test is not highly
sensitive to differences of a specific nature (e.g. differences in variances), an F-test was also used to assess
the differences between Form 1 and P&P-ASVAB variances, and between Form 2 and P&P-ASVAB
variances. Both significance tests were performed on all 31 composites. Of the 62 comparisons tested using
the K-S tests, none were significant at the .01 level. Three of the 62 variance comparisons were significant
at the .01 level.

These significance tests are generally indicative of no differences between CAT-ASVAB and P&P-
ASVAB composite score distributions. The three significant differences that were identified are likely due o0
Type 1 errors that occur when a large number of comparisons are made. In this study, over 124
comparisons were made. Finding at least three significant differences (at the .01 level) is a highly probable
occurrence even when no true differences exist between the composite distributions. Even though these
significant differences are probably due to chance (Type 1 errors), it is prudent to examine the consequence
of not equating these composites, under the assumption that these observed differences are real. That is,
suppose these observed differences in composite distributions were treated as true differences; what
consequence would this difference have on flow rates? This issue was investigated for the Navy BEG
composite which displayed the largest variance difference between 15C and CAT-ASVAB. The training
schools that select on EG all happen to employ a cut-score of "96". The proportion of applicants scoring at
or above 96 on each of the CAT-ASVAB forms and 15C was examined. If the observed sample differences
are treated as true differences, then 2%-3% additional CAT-ASVAB applicants would qualify for schools
using the Navy EG composite. This difference is relatively small.

SUMMARY
The next major analysis effort for the CAT-ASVAB project is Score Equating Verification. The data
collected from this portion of the study will be used 10 "re-equate” the CAT-ASVAB. One key psychometric
question will be: how much does the equating based on the operational data differ from the current equating
based on non-operational scores? Preliminary analyses indicate that this difference is small. This outcome

suggests that the methods and procedures used in this study will provide a proven framework for future
CAT equatings.

References

Kronmal, R. and Tarter, M., (1968). The estimation of probability densities and cumulatives by Fourier
series methods. Joumal »f the American Statistical Association, 69, 925-952.

Owen, R. (1975). A Bayesian sequential procedure for quantal response in the context of adaptive mental
testing. Journal of the American Statistical Association, 70, 351-356.

Segall, D. O., (1988). In minutes of the January, 1988 meeting of the CAT-ASVAB Technical Commitiee.

Sympson, J. B. and Hetter, R. D., Controlling item exposure rates in computerized adaptive tests. In
Proceedings of the 27th Annual conference of the Military Tcsting Association, 1985,

32




RELIABILITIES AND PRACTICE EFFECTS FOR THE ENHANCED
COMPUTER-ADMINISTERED TEST (ECAT) BATTERY

Gerald E. Larson
David L. Alderton

Navy Parsonnel Research and Development Center
San Diego, CA 92152-6800

The Office of the Assistant Secretary of Defenses for Military Manpower and Personnel Policy formed the Test Advisory Selection
Panel (TASP) in December 1989 and gave it the responsibility to assemble, from the available experimental aptitude tests, an
optimal battery for validation. The TASP considered a number of factors, including reliability, uniqueness, snd possible bias,
and selected a set of tests referred to as the Enhanced Computer-Administered Test (ECAT) battery. A test/retest analysis of
ECAT is documented in ths present report.

METHOD

Subjects - Military scheduling considerations made recruit testing impractical for the current resesrch. Thus, high school and
junior college students in the San Diego vicinity were recruited as subjects, with thes restrictions that subjects must bs between
the ages of 16 and 26, with the total sample having no more than 35% females and no less than 60% caucasians (to ensure
comparability between the sample and military recruits). As an incentive to participate in the study, each subject was paid $70.00.
Three hundred and thirteen subjects (223 males, 90 females) completed both test sessions. They averaged 193 years-of-age, with
a standard deviation of 2.8. The ethnic breakdown was as follows: 73% Caucasian, 10% Hispenic, 6% Asimn, 4% Filipino, 3%
African-American, 4% "Other.”

APTITUDE TESTS

Each subject completed an spproximately 3-hour battery of 10 computerized tests, presented on Hewlett-Packard Integral
microcomputers operating under UNIX™. Nine of the 10 tests comprised the actual ECAT battery. The tenth, "Perceptual
Speed,” was included as a supplemental measure. Tests 8-10 below (Target Identification, One-hand Tracking, and Two-hand
Tracking) used a custom built “response pedestal” with response buttons, sliders, and a joy stick.

1. Integrating Details - A complex 40 item spatial problem solving test. Each item consists of two separate screens. The first
screen contains from 2 to 6 regular geometric puzzle pieces that must be mentaily brought together to form a completed object.
Having connected all of the puzzle pieces, the individual must remember the final object, then press a response key indicating
that she/he is ready. Once the key is pressed, the puzzle pieces ars replaced by a new screen with a single completed object.
The subject must indicate if the compieted object shown is a product of the original puzzle pieces. There are three dependent
measures for each trial; time spent studying the puzzle pieces, time spent deciding if the completed form is valid, and response
accurscy.

2. Mental Counters - Mental Counters is a 40 item working memory test. Each screen contains three horizontal lines, arrayed
left to right. Each line represents a counter with an initial value of zero. During an item, boxes appear sequentially, one at 2
time, either above or below one of the three lines. If a box sppears above a line, the value for that counter is incremented by
+1. If 2 box appears below 2 line, that counter is decremented by -1. On each trial either 5 or 7 boxes sppear. The boxes appesr
at one of two rates, either one every 1.33 seconds or one every .75 seconds. The subject must make & series of rapid caiculations
and select, from a four-altemative multiple choice menu, the set of correct final counter values. Number of correct responses
is used as the summary score.

3. Sequential Memory - Sequential Memory is another complex test of working memory. Each item consists of three o five
horizontally arrayed dots on the screen. Each dot is given a numerical value; these must be memorized. The item is then
presented in a series of 5 10 7 "calls” to the dots; where each call is announced by briefly turning one of the dots into an "X."
The person must report the digit string that corresponds to the order that the dots were “called.” In the second half of the test,
after all the calls for an item have been made, the examinee is told to translate each number in the ordered number list into &
different number and then type in the new ordered list. There are 10 items in the first half of the test and 25 in the second half

of the test. The dependent variable is the proportion of digits comrectly reported by the examinee.

The opinions expressed are those of the authors, are not official, and do not necessarily reflect the views of the Department of
the Navy.
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4. Spetia] Reasoning - A figural inductive reesoning (or seriss extrapolation) wet. [tems use & combination of geometric forms
and arbitrary figures presented in a series of four frames. The subject’s task is © induce the transformation ruls controiling the
series and then select ons of five altemnatives that correctly completss the series. The depsndent variable is number correct across
the 30 items. There is & 12 minuts time limit.

5. Perceptual Speed - Perceptual Speed (Alderton, 1990) is a clerical/perceptual speed test. Each item consists of two side-by-sids
symbol strings of the same length. The examines’s task is to determins whether the two symbol strings ars identical, and to make
these judgements as rapidly as possible while maintaining 90% sccuracy. Symbol string length is systematically vasied from 1
to 7 elemenes. The test is divided into 3 subtests based on string content: Numbers (56 items), Jetters (56 items), or abetract stick
figures (60 items). Each item type (number of elements X symbol typs) has & minimum and maximum response dme bracket
associated with it. If an examines responds oo quickly or t0o slowly she/he is wamned 10 slow down or speed up. Cumulative
accurscy is retained and used in feedbeck after every 10-14 items. To control for speed/accuracy tradeoffs, the examinee is
wamed 1o slow down if accuracy drops below 85% or 10 speed up if accuracy goes above 95%. The primary dependent variable
is the average rate score across the thres subtests.

6. Assembling Obiects - A spatial construction test. Each item consists of a frame with several (2-6) separais elements. The
subject’s task is to choose, from four alternatives, the answer that correctly represents how the elements should be connected.
There are 32 items in the test. The first 15 items are semi-mechanical items with labels indicating how the elements should be
connected. The final 17 items in the test consist of small jigsaw puzzles with no labels showing how the puzzle pieces are 10
be connected, but only one of the four answer choices includes all of the puzzie elements. The dependent variable is the number
of correct items solved in 16 minutes.

7. Spatial Orientation - A spatial perspective test. Each item consists of an environmental view, such ss a bridge over a river
or a farm house. In each view the horizon is apparent. These views are rotated away from the "natural” horizon in & frame. At
the bouom of the frame is a circle with a dot on the perimetsr. The subject’s task is 10 rotsts the frame around the view until
it corresponds with the natural horizon of the view and determins where the dot on the circle would be located. This information
is then used 0 select which of 5 altematives correctly shows where the dot would be on ths circle (following the rotation). The
score is the mumber of items (of 24) solved correcily.

The next 3 tests use the ECAT response pedestal to input responses.

8. Target Identification - A hybrid test combiring aspects of choice reaction time and spatisl mental rotation tests. Each item
consists of a figure in the top half of the screen and three alternative figures in the bottom half of the screen. The correct snswer
is the alternative (at screen botom) that represents the same obiject as the standard, even though the standard may be distorted
(e.g.. rotated, shrunken, or both) relative to the snswer choics. (Answer choices are always presented in 3 "natural” upright
position) The examines’s task is w select the correct alternative as rapidly as possible. The figures are schematic line drawings
of simple objects, such as trucks, helicopters, and tanks. Before each item the subject is required to hold down 4 "home” buttons,
two on the left and two on the right. While all four buttons are simultaneously depressed the item is presented. As soon as the
examinee decides upon an answer, either hand may be used to press the bution (on the top of the pedestal) that corresponds to
the selected sltemnative. As soon as mny of the four "home” butions are released the alternatives are masked (blacked out). The
dependent variable is the average correct decision time where decision time is defined as the time between item presentation and
“home” button releass. There are 36 items administered with a maximum 7 minute total test time.

9. One-Hand Tracking - A psychomotor test that uses a response pedestal. Each item begins with a “path” on the computer
screen. The path is simply a contiguous string of lighted screen pixels. The path goes up/down and/or right/left, parailel with the
sides of the screen and makes only 90 degree turns. At one end of the path is a diamond indicating the path’s termination point.
Starting at the other end is a box that travels forward along the path. The subject moves a joy-stick that controls the movement
of a "cross-hair.” The subject’s task is to keep the cross-hair on the moving box. Items vary in terms of the length of the path
which is inversely related to the speed at which the box moves (lotal item duration is thus constast). For each item, the "score”
is the average absolute Cartesian pixel distance between the cross-hair and the moving box (s distance reading is taken every 50
msec during the item). There are 18 items. The dependent variable for the test is the average of the 18 item scores.

10. Two-Hand Tracking - Another psychomotor test that has exactly the same structure and task constraints as One-Hand Tracking
described above. The only difference is that movement of the cross-hair is controlled by two slide potentiometers. One of the

slides controls the horizontal (left/right) movement of the cross-hair while the second slide control: the vertical (up/down) motion
of the cross hair. One hand must be used for each slide control. The slides are arranged such that *he horizontal slide's physical
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wmh@d%w&hnﬂ%cmmhwmm Number of items, test scoring, and final
test score ars the sams as above.

RESULTS

Prior to the main analyses the data wers trimmed %0 eliminats subjects who scored 10% or more below chancs on the power tests.
Also, subjects wers eliminated if their scores declined 50% or more from session one to session two, or if the score for either
session lagged four standard deviations below the sample mean. Finally, speed test scores wers discarded if accuracy was below
70%. These data editing rules were designed to eliminats unmotivated or severely impaired examinees. Upon implementing these
rules, the proportion of subjects excluded from the analyses ranged from a high of 6% on Assembling Objects and Mental
Counters to & low of 3% on One-hand Tracking.

Practice Effects. Descriptive statistics and practice effects for the remaining subjects are shown in Table 1. As can be seen,
practice effects (reflecting improved performance) were significant for all tests except Assembling Objects. Given the relative
novelty of the experimental measures, some improvement with practice was to be expected. In many cases, however,
improvements were of litle practical importancs despite statistical significance. For example, nots the slight (less than one tenth
of a standard deviation) though significant gain for the Integrating Details test. In general, score gains were greatest for speeded
and/or psychomotor tests (especially Two-hand Tracking) and it is therefore this category of measures which should be the focus
of concern for issues such as practice and coaching.

Ineert Table 1 sbout hers

Relisbilities. Test reliabilities are shown in Table 2. Retest reliabilities range from .75 to 91, with a median of .81. These
figures compare favorably with ASVAB retest relisbilities, which range from .63 to .88, with a medisn of .79 (Wolfe, in
preparation). Internal consistency estimates are also quite acceptable, ranging from .78 to .97 across both sessions. In general,
reliabilities were somewhat higher for speeded and/or psychomotor tests that for power tests. Since as noted above the former
also showed the greatest practice effects, one may infer that practice caused an upward shift in the psychomotor acore distribution
without a substantial reordering of individual ranks.

Insent Table 2 about here

Gender Effects. Table 3 shows test performance as a function of gender. Females scored significantly below males on five of
the ten tests; two of these tests were spatial in nanwe (Integrating Details and Spatial Orientation) and three were psychomotor
(Target ID, One- and Two-hand Tracking). To provide a better context for these findings, it should be noted that there were no
gender differences in academic standing (i.e., grade point average) within the sample, nor were there differences on the ECAT
reasoning and working memory tests. Therefore, there is no reason to believe that the gender effects reflect underlying general
intelligence differences rather than specific spatial and psychomotor differences.

Insert Table 3 about here

DISCUSSION AND CONCLUSIONS

Results from our test/retest administration of the ECAT battery are, for the most part, highly encouraging. Test relisbilities are
at least as good as those for the operational ASVAB. Of concern in the present study are the significant practice effects observed
for nearly all tests, and the female score deficit observed on some spatial tests and all psychomotor tests. These issues should
be addressed by foliow-on research prior to operational use of ECAT tests. An important question is whether adding more
practice items at the beginning of the tests can stabilize performance prior to the sdministration of operational jtems. With regard
to gender differences, follow-on analyses must include actual military criterion performance measures. For example, if females
under-perform (relative to males) on criterion as well as predictor measures then the latter deficit does not reflect test bias. A
finding of gender equivalence on the criteria would, however, suggest that the test is a biased predictor and that alternative tests
or administration formats must be sought.
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TABLE 1
DESCRIPTIVE STATISTICS AND PRACTICE EFFECTS

SESSION] SESSION2

Meanl SD1 Mean2  SD2
VARIABLE
PSRATE 709 089 753 101
SEQMEM 07 140 .761 141
SP_REAS 692 199 733 175
INTEGRATE .773 132 784 128
ASSEMBLE  .673 214 686 211
ORIENT 530 258 628 256
COUNTERS .781 .160 795 .183
TARGETID 1.66 .568 1.37 504
TRACK1 2913 432 2777 475
TRACK2 3863 531 3549 619

1
Value

-12.89
-10.76
522
2.4
-1.7
-9.21
-2.04
14.99
9.35
21.03

df

FEER

292
294
292
310
312

2-tail
Prob.

026
079

042
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TABLE 2

TEST RELIABILITIES
SESSIONI1 ~ SESSION2 ~ RETEST

VARIABLE ALPHA ALPHA RELIABILITY
PSRATE 95' 94! .86
SEQMEM 88 89 81
SP_REAS 87 .86 75
INTEGRATE .79 .78 79
ASSEMBLE 87 .89 83
ORIENT 89 90 75
COUNTERS .89 91 79
TARGETID 97 97 .80
TRACKI 97 97 84
TRACK2 97" 97" 91

1Split-half reliabilities
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Navy Incremental Validity Study of New Predictors

John H. Wolfe and David L. Alderton
Navy Personne! Research and Development Center, San Diego, CA 92152-6800

Paper-and-pencil testing of mental aptitudes reached a plateau of predictive validity during and
shortly after World War I1. During the last decade, the development of personal computers has offered the
opportunity to administer new types of tests of memory, reaction time, spatial ability and psychomotor
skills. The military services recognized this opportunity and initiated projects to develop new tests and find
whether they improved validity when added to the existing selection tests, called the Armed Services Voca-
tional Aptitude Battery (ASVAB). The ASVAB can be administered in cither a paper-and-pencil mode
(P&P-ASVAB) or a computerized adaptive testing mode (CAT-ASVAB).

The ASVARB is heavily weighted towards crystallized academic skills. It lacks any direct measure of
spatial ability or perceptual speed. Working memory, which Kyllonen and Christal (1990) and others
believe to be the basis for fluid intelligence, is difficult to test in a paper-and-pencil mode. The ASVAB
also Iacks an abstract reasoning test.

The purpose of the present swdy is to determine whether the validity of the ASVAB can be
improved by supplementing it with a battery of new computerized tests of working memory, spatial ability,
and perceptual speed.

Method

Tests
Table 1 lists the tests that were administered.

Table 1
Tests in the Navy Validity Study

Working Memory
Sequential Memory (Larson & Alderton, 1990)
Mental Counters (Larson, Merritt, & Williams, 1988)

Spatial Visualization
Integrating Details (Alderton, 1989)
Space Perception (from ASVAB Form 6)

Perceptual Speed
Overall Rate Score on three new Subtests (Alderton, 1990)

Reasoning
Figural Reasoning (from Project A)

ASVAB (Alternate Forms, Afternoon Testlng)

P&P ASVAB for 1/2 Examinees
CAT-ASVAB for 1/2 Examinees

—
The opinions expressed in this paper are those of the authors, are not official and do not necessarily reflect the views of the
Navy Department.
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Subjects

The examinees were Navy recruits at the Great Lakes Recruit Training Center who were scheduled
for technical training at one of nine Class "A" schools, as shown in Table 2. 4989 recruits were tested, of
which 3997 graduated. This number was further reduced to 3356 by eliminating cases with missing data
on the dates of their testing or other factors.

Table 2
Schools for Navy Validity Study
Abbrev. Title Tested Enrolled Graduated
AD Aviation Machinist’s Mate - 136 125 115
AMS Aviation Structural Mechanic - Structures 12 115 104
AO Aviation Ordnanceman 128 125 117
AV Avionics Total, consisting of: 368 330 294
Aviation Electronics Technician u Pk} 1%
Aviation Fire Control Technician 80 n” ]
Avistion Antisubmarine Warfare Technician ] 4 «Q
BT/MM Boiler Tech/Machinist, consisting of: 1169 988 935
Boiler Technician o 183 335
Machinist's Mate %2 635 600
GMG Gunner’s Mate - Phase | 447 427 398
HM Hospitalman 782 832* 628
HT Hull Maintenance Technician 454 418 n
(0] Operations Specialist 1155 1109 1015
Unassigned 228 0 0
Total 4989 4469 3997

* 87 initially unassigned cases were sent 10 HM school.

Testing Schedule

Testing was conducted from June 1989 through February 1990. The examinees were tested in their
second week of training, immediately after classification into different occupational specialties. All exam-
inces received approximately three hours of experimental cognitive tests in the morning. In the aftemoon,
they were randomly assigned to cither P&P ASVAB or CAT-ASVARB testing.

Instructions

Examinees were first given written and oral information about their rights under the Privacy Act, told
that the testing was for research purposes, would be kept confidential, and would have no effect on their
careers, and then asked to sign a statement giving permission (o0 be tested under these conditions. Of
course, these instructions eliminated much of the incentive (o perform well on the tests.

Criteria

School performance data were obtained from a variety of sources. Final School Grades (FSG) were
readily obtained for each school from existing records, often in computerized data bases. The same
sources provided internal consistency reliability estimates for FSGs. An exception was the Avionics
school, where no reliability estimate could be obtained for FSG, which had a mean of 99.2 out of a possible
100, with a standard deviation of only 1.78. Avionics FSG was omitied from the subsequent analyses.

In addition, every effort was made to obtain records of hands-on practical laboratory exercises. In
most cases, these tumed out o be simple pass-fail marks, with everyone passing. In three schools -
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Aviation Machinist, Avionics, and Hull Technician, meaningful practical criteria were available. These
were factor analyzed, and the factor patiern guided the construction of composites of unit-weighted cri-
terion variables.

Communalities were used as estimates of the reliabilities for the components of the composites, and
then reliabilities of the composites were computed using the standard formulas for the correlation of sums.
Table 3 shows reliabilities and corrections for range restriction.

Table 3
Characteristics of School Performance Criteria

Uncorrected Corrected
Mean Min Max Std.Dev. rn Std.Dev. Rg

872 785 965 449 950 6.95 979
AMS FSG 813 729 923 3.82 900 6.87 969
LAB 843 767 18 375 .606 4.75 55

School Criterion N
92
89
89
AO FSG 94 822 69.9 ¢ 6.56 .880 8.32 925
226
226

AD FSG

AV LABI1 946 664 16.. 471 512 490 536
LAB2 938 850 989 230 412 273 582
LABI+LAB2 226 941 815 991 282 617 308 678

BTMM FSG 811 86.0 75.1 99.9 523 810 6.09 .860

GMG FSG 324 86.0 73.0 98.7 4.79 920 6.04 950

HM FSG 49] 82.1 735 94.6 392 930 484 954

HT FSG 322 90.5 826 974 3.11 910 3558 931

QUIZES 322 914 809 98.0 334 819 426 889

.LABI1 322 94.0 86.7 96.9 1.58 .788 1.68 812

LAB2 322 97.5 91.8 99.6 1.08 438 1.10 459

LAB1+LAB2 322 954 90.8 97.5 1.08 753 1.13 T75

os FSG 907 88.3 748 98.1 440 900 567 940
Hypothesis Testing

In a study of this kind, hundreds, or even thousands of hypotheses could be tested. In order to control
the Type I error associated with multiple significance tests, a hierarchical approach was used (Cohen &
Cohen, 1983, p. 172). First, a single hypothesis for the whole study is tested, then hypotheses for each
school, hypotheses for each new predictor, and finally hypotheses for school x new predictor combination.

The multiple correlation of all ten ASVAB tests was computed for each criterion for each school.!
Next, the multiple correlation of the ASVAB plus four composite predictors with each criterion was com-
puted. For each criterion, the probability associated with the difference was determined from the F-
distribution with degrees of freedom =4 and N - 15, where

- AR? N-15
F‘N-li- l_R;&VMQCT‘ r. B

These probabilities were combined into a single number that represents the probability that the new
predictors have no incremental validity in any school. For each school, only one criterion was chosen for
inclusion in the aggregate probability. The combined probability is given by the chi-square distribution of

S _2 log P;) with 2xSchools degrees of freedom (Fisher, 1932).

! In a separate analysis, Wolfe (1992) found no significant difference between the validities of CAT-ASVAB and
P&P-ASVAB, so results were pooled here.
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Schools: If the global null hypothesis is rejected, the previously computed probability values for each
school are used to decide if the results for that school are significant.

New Predictors; If the global null hypothesis is rejected, probability values are computed for adding
only one new predictor to the ASVAB for each school and each new predictor. The results are accumulsted
across schools, using the Fisher chi-square method described above. This yields a probability value for
each new predictor for the whole study. However, the probabilities for the new predictors are not indepen-
dent, as they are for schools.

In a similar manner, probabilities are computed for deleting one predictor from the complete batiery
of ASVARB plus all new predictors. This p-value is used to test whether a given new predictor is redundant
with respect (o the other new predictors.

Predictor x School; If a given school and a given predictor separately show significant incremental
validity, then the previously computed joint probability of using that predictor in that school is used to test
the hypothesis that adding that one predictor to *he ASVAB improves validity for that school.

Estimating thie Magnitude of Validity Increments

All hypothesis testing was based on uncorrected correlations. To estimate the magnitude of the vali-
dity increments, several corrections were applied at various stages of the analysis. Lawley’s (1943) range
restriction corrections were applied o the correlation matrix of predictors and criteria, using all ten preen-
listment ASVAB tests as explicitly selected variables. Multiple correlations based on either comrected or
uncorrected correlations were "shrunken” (0 estimate population values, using the Wherry formula.?

Finally, the multiple correlations were corrected for criterion unreliability, using range-corrected reli-
abilities.

Results

Global Statistical Significance

The probability for the null hypothesis of no incremental validity in any school turned out to be
Ix10-10,

Schools

Although five of the nine schools show significant results, the largest gains occur in three schools:
Aviation Ordnanceman, Avionics, and Hull Technician, where the validity increments exceed .05. Table 4
shows the results.

Predictors

We looked at the validity increments associated with adding only one new test to the regression
equation with all ten ASVAB tests. Combining probability values across samples, we found that every
new predictor had significant incremental validity when added to the ASVAB.

We also looked at the effect of deleting one predictor from the augmented battery of ASVAB plus
new tests. Results show that the Spatial composite, Mental Counters, and Sequential memory tests have
unique predictive ability not measured by other tests in the battery. Either ASVAB-6 Space Perception or
Integrating Details could be dcleted from the battery without significant effect, but not both. Figural Rea-

soning or Perceptual Speed could be deleted from the bauery without significant effect if the other tests
remained.

2 Because negative correlations differences were replaced by zeros, the mean correlation difference may be larger Il;lll
the difference in the mean correlations.
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Table 4
Incremental Validities over Post-enlistment ASVAB

Uncorrected Fully Corrected
Rasvas_ Rusvapscrs_ Effect’  P(Fanis) | Rass AR Percent Gain
0500 0515 0020 6.168xi0' | 0.796 0000 00

School Criterion

N
AD FSG 92 )
AMS LAB! 89 | 0.306 0401 0080 2.197x10°! | 0.639 0017 26
AMS FSG 89 | 0404 0417 0013  9.116x10°! ; 0833  0.000 0.0
AO FSG 94 | 0.554 0.643 0.182 9.727x10°3 | 0.733  0.052 7.1%
AV LAB1 226 | 0.338 0.396 0051 3313x102 | 0423 0.061 143
LAB2 226 | 0.383 0450 0070 6326x10-* | 0.784  0.036 4.6*
LABI+LAB2 226 | 0.400 0468 0075  4.034x10" | 0600 0.051 BS5**
BTMM FSG 811 | 0.49%4 0.498 0.006 3.498x10°! | 0708 "0.000 0.1
GMG FSG 324 | 0539 0.562 0036 2.692x10-2 | 0751 0.008 1.1*
HM FSG 491 | 0547 0.551 0.006 5.726x10°' | 0.745  0.000 0.0
HT FSG 322 | 0413 0428 0015  3213x10"! | 0602 0.002 03
QUIZES 322 | 0.525 0.547 0033 4.167x10°2 | 0.776 0.008 10*
LAB! 322 | 0312 0.371 0.047 6.658x10°3 | 0444 0043 9.7+
LAB2 322 | 0243 0.306 0038 2272x10-2 | 0355 0.059 16.7*
LABI1+LAB2 322 | 0336 0410 0.066 5497x10* | 0449 0.063 139+
oS FSG 907 | 0457 0.492 0045 6297x10°% | 0736 0.015 2.1%¢
Notes:
YEffear = =R A:m . * p<.0S **p<.0t

As shown in Table 5, significant validity increments greater than .02 occur in three schools -
Aviation Ordnanceman, Avionics, and Hull Technician. The two spatial tests improve validity for all three
schools. Of the two working memory tests, Mental Counters increases validity in Hull Technician lab,
while Sequential Memory is involved in Avionics lab. Figural Reasoning also has incremental validity in
Avionics lab.

Table 5
Fully Corrected Incremental Validities over Post-enlistment ASVAB
School  Criterion Mental  Sequentiai ASVAB-6 Integrating Perceptual Figural -
Counters  Memory Space Details Speed Reasoning
AO FSG .000 .000 0374 033+ 003 .000
AV LABI .000 074%* .000 024 .008 .055**
LAB2 .001 .000 012* 016* 018+ 017
LAB1+LAB2 .001 .026* .009 .023* 017+ .038**
GMG FSG .002 .001 000 002 L007** .001
HT QUIZES .002 .000 .000 002 004+ .001
LABI .039** .000 013 028+ 002 .008
LAB2 .005 .000 .038* .000 021 .000
LAB1+LAB2 043> .000 026** 028** 009 .002
0S FSG .009** .006** .001 .006** .000 .010**
* p<.05 *p<.01
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Discussion

One fact that emerged from the study was that the ASVAB is a remarkably good predictor of Navy
training school grades. When corrected for restriction in range and criterion unreliability, most multiple
correlations are in the mid .70's. There is little room for improvement, and the incremental validities of the
new predictors are generally low for predicting grades. In contrast, laboratory performance criteria are not
so well predicted by the ASVAB, and here the new predictors have their greatest incremental validities, up
to 16.7%. The ASVAB is best at measuring academic aptitude, or "book leaming” ability. Laboratory or
shop work may require more fluid intelligence, spatial ability, and working memory, which the new predic-
tors measure. The practical skills may be more important for subsequent job performance than the
academic learning measured with written tests. Thus the utility of new predictors for selecting personnel
may be better estimated from their incremental validities for predicting lab criteria than for grades.

Schmidt, Hunter, and Dunn (1987) estimated that a 3% improvement in the average validity of the
ASVAB could produce an annual utility increase of $83 million for the Navy. In the present study, the
incremental validity averaged 2% over all schools, including some with zero improvement. This increase
translates into a $55 million improvement in utility for the Navy, and at least three times that for all of the
military services combined.

The predictors used in this study were chosen for exploratory research 1o determine whether the con-
structs of spatial ability, working memory, and perceptual speed could improve prediction of school perfor-
mance. They are not necessarily the optimum enhancements to the ASVAB. The battery omits other
important ability measures, such as psychomotor ability. The tests themseives could be psychometrically
engineered for higher reliabilities or adaptive administration. Thus further research might be able to double
or triple the incremental validities found here, especially if 1ab or shop criteria were used.

An especially important finding was that the working memory tests have unique predictive power not
redundant with other new predictors or the ASVAB. The working memory tests require computer adminis-
tration. Hence the ASVAB cannot be improved beyond a centain point without becoming computerized.
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THE OPERATIONAL TEST AND EVALUATION '
OF COMPUTER-BASED TESTING L

by

E. R. Wilbur, K. E. Moreno,
and R. D. Hetter'
Personnel Systems Department
Navy Personnel Research and Development Center
San Diego, California 92152-6800

INTRODUCTION

Research laboratories for the military services have been conducting research in the
arca of Computer-Based Testing (CBT) for more than a decade. Psychometric studies
have been very encouraging. Research on the Computerized Adaptive Testing version of
the ASVAB (CAT-ASVAB) has shown that most CAT-ASVAB tests are significantly
more reliable than corresponding Paper-and Pencil ASVAB (P&P-ASVAB) tests despite
the shorter length of CAT-ASVAB (Moreno & Segall, in press). Results from a Navy
validity study on.new CBTs demonstrate that, for the prediction of school performance,
some of these tests provide incremental validity over P&P-ASVAB (Wolfe, 1991).

Results of psychometric studies provide information necessary to evaluate CBT in
terms of improved accuracy. They do not, however, provide all of the information
necessary to decide whether CBT should be implemented. Two additional factors, the
associated costs of implementation and the method in which the test is implemented, or
the concept of operation, may be the most critical elements in an implementation decision.

Cost of implementation is associated with psychometric characteristics of a test, for
example, in the reduction of school failure rates and maximization of on-the-job
perfcrmance. However, it is also influenced by the concept of operation. This is
particularly true for CBT. The number of machines needed to implement CBT, one of the
most influential factors in determining implementation costs, varies drastically with the
concept of operation and test siting strategy. Concept of operation also influences costs i
such as recruiter time and travel, applicant travel, and test administrator time and travel. :
In addition, the concept of operation may impact other issues of concern to the military
services such as test security, accession flow rates, and processing capacity.

The opinions expressed in this paper are those of the authors, are not official, and do not necessarily
represent those of the Depariment of the Navy.
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A Joint-Service effort is underway to evaluate concepts of operation for future
ASVAB (Weiss, 1991). Several concepts are being evaluated, including CBT. As part of
this effort, an Operational Test and Evaluation (OT&E) of CBT is being conducted. The
purpose of this OT&E is to collect information that will be used in evaluating alternative
concepts of operation and the costs and benefits of the various concepts.

APPROACH

Test Sites

OT&E data collection will be conducted in four Military Entrance Processing
Stations (MEPS), San Diego, Jackson, Baltimore, and Denver. It will also include data
collection in some of the Mobile Examining Team Sites (METS) associated with these
four MEPS. At these sites, CAT-ASVAB will be administered to all military applicants
and CAT-ASVAB test scores will be the scores of record. Toward the latter part of
OT&E, selected Enhanced Computer Administered Tests (ECAT) may be added to CAT-
ASVAB. ECAT will be administered as a non-operational test and scores will be used for
research purposes.

Data Collection

During OT&E, data will be collected on factors influencing implementation
decisions for CBT. The methods used for data collection will be CAT-ASVAB test
administration, questionnaires administered to recruiters, applicants, and MEPS personnel,
on-site observation, and interviews with MEPS personnel. The types of information to be
collected are as follows:

1. Impact of change in operational procedures. The government will be able
to test different operational scenarios such as a variable-start scenario where examinees
arrive and begin testing at successive intervals. The effect on MEPS personnel, recruiters,
and applicants will be evaluated.

2. Equipment needs. The amount of equipment required under certain
concepts of operation will be studied. For example, the number of machines required
under a variable-start scenario at OT&E sites can be used to estimate machine
requirements nationwide under this type of scenario.

3. Test Administrator training and performance. During OT&E, test
administrators currently giving P&P-ASVAB will administer CBT. A training program
designed for test administrators will be developed, evaluated, and revised based on this
limited trial.

4. Logistics. Associated logistical concerns such as equipment setup,
takedown, and maintenance over an extended period of time will be assessed.
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S. User acceptance studies. Public relations concerns will be identified and
appropriate procedures and materials developed to address these problems.

6. Security issues. Extended operational data collection will allow the
government to assess procedures for identifying potential security problems. It will also
allow evaluation of the effectiveness of item exposure control.

7. Pilot testing of ECAT. Applicant data will be used to evaluate test
instructions, item difficulty, and test time limits and to provide an improved basis for
decisions regarding operational implementation of ECAT.

8. Item/test functioning. Classical and item response theory statistics
computed from a broad, heterogeneous sample will be used to examine item functioning
across ability levels and subpopulations such as gender or ethnic group.

9. Motivation studies. A large sample of motivated applicants will provide
valuable data for examining issues in appropriateness measurement and deliberate-failure.

10. CAT-ASVAB retest data. Extended periods of testing in multiple locations
will provide data on CAT-ASVAB retest examinees. These data will be used to compare
the expected change in CAT-ASVAB and P&P-ASVAB scores as a function of retesting.

RESULTS

Data collection for OT&E is currently in progress at three sites. Data collection
began on June 1, 1992 in San Diego, California, August 2, 1992 in Los Angeles,
California, and September 1, 1992 in Jackson, Mississippi. Original plans for OT&E did
not include testing in Los Angeles. However, when the MEPS burned during the Los
Angeles riots, CAT-ASVAB was installed with equipment added to telecommunicate
scores to the San Diego MEPS for processing. Data collected in Los Angeles will be
included in the OT&E database.

Data collection in Baltimore, Maryland, will begin on February 1, 1993 and data
collection in Denver, Colorado is currently scheduled to begin on May 1, 1993. MET site
testing is still in the planning stages.

Preliminary results have been obtained for some of the issues being studied. These
results are primarily based on site observations. Some data are available from applicant
questionnaires that have been administered.

Test Administrator Training

The training program for military test administrators has been very successful.
Test administrators met all course objectives and required minimal on-the-job training.
Observation of performance on the job has shown that test administrators can satisfactorily
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operate the system. However, it has become obvious that due to the high tumover in test
administrators and scheduling conflicts, "group-administered” classroom training is not the
appropriate method. For these reasons, a computer-based training program using an
intelligent tutoring system will be used in Baltimore and Denver for training CAT-
ASVARB test administrators.

Flexible Start Option

All OT&E sites are currently using a flexible start option. Each MEPS has
established an arrival window during which applicants may arrive and begin the test.
Recruiters and applicants find flexible start reduces scheduling problems and makes is
easier for applicants to attend testing sessions. MEPS personnel were initially concerned
about the flexible start option because it differed from the traditional group administration
mode. They have found, however, that the procedure works well.

Recruiter Reactions

Recruiter reactions are overall very positive but do vary by MEPS. Recruiters in
San Diego have expressed concern over the differences between CAT-ASVAB and P&P-
ASVAB. They find it difficult to understand how a test with 16 items can provide a
number-correct score of 35. This demonstrates the need for public relations materials. In
fact, recent briefings provided to recruiters on CAT-ASVAB have greatly reduced
concerns.

These same concerns have not been found in Los Angeles or Jackson. Recruiters
in these areas are highly enthusiastic about CAT-ASVAB. The benefits of reduced CAT-
ASVARB test lengths and receiving immediate scores appear to outweigh any other
concemns. In fact, some recruiters in these areas travel a considerable distance to bring
applicants to the MEPS for CAT-ASVAB testing rather than to a nearby MET site for
P&P-ASVAB.

Test Administrator Reactions

Test administrator reactions to CAT-ASVAB are much more positive than
expected. Test administrators in Jackson and San Diego prefer CAT-ASVAB to P&P-
ASVAB. According to Jackson test administrators, even with flexible start, CAT-ASVAB
conserves time both in test administration and processing of test results. Los Angeles test
administrators provide printed scores immediately to recruiters thereby reducing the
number of unqualified applicants sent to San Diego for testing. Test administrators at all
sites have expressed appreciation for the computer-administered instructions and timing. In
addition, because examinee responses are scored by the computer, there are no answer
sheets to scan.

Applicant Reactions

A questionnaire to assess applicant reactions to both P&P-ASVAB and CAT-
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ASVAB has been administered at OT&E sites.? Preliminary analyses from San Diego
data show differences between CAT-ASVAB and P&P-ASVAB examinee responses on
several questionnaire items. CAT-ASVAB examinees are less tired at the end of the test,
feel less pressured, are better able to concentrate during the test, and feel the test was
shorter. CAT-ASVAB examinees also perceive the test as being slightly more difficult,
feel slightly worse about taking the test and are slightly more worried. While the results
are statistically significant, the magnitude of the difference is small and attempts at
interpretation should consider the adaptive nature of CAT-ASVAB. Traditionally, high
ability examinees have been accustomed to answering most or all items on a test
correctly. In CAT-ASVAB, a correct response is followed by an item of higher difficulty
which could lead to the perception of a more difficult test and of poorer performance.
Finally, the questionnaire contains a comment section. Most applicants who choose to
comment, and especially those who previously tested on P&P-ASVAB, express a clear
preference for CAT-ASVAB.

Other Observations

Observations of field operations during OT&E have revealed design changes that
could improve CAT-ASVAB software and hardware. For example, test administrators
currently must hand-write and keystroke applicant information on required processing
forms even though that information has been previously entered in the CAT-ASVAB
system. Designing and printing the forms at the Test Administrator Station will eliminate
this duplication of effort. Oth~r beneficial software changes will be to streamline the
"stand-alone” mode of operation, revise interactive screen dialogues for ease and speed of
comprehension, and to enter additional applicant information in the system to further
reduce the work load of test administrators.

OT&E has also shown that for nationwide implementation of CAT-ASVAB, the
hardware system must be more portable. During OT&E, MEPS and MET site
installations are considered nearly permanent operations. In other words, equipment at
these sites remains installed for the duration of testing. However, during nationwide
implementation, for MET sites in particular, equipment may need to be set up for each
testing session, necessitating a much more portable design than currently in use.

SUMMARY

To date, OT&E has provided information that will be very useful in evaluating
concepts of operation for CBT. In addition, the OT&E data will be valuable in designing
and fielding a system for nationwide implementation, if such a decision is made. OT&E
has shown that CBT meets the needs of recruiters, applicants, and MEPS personnel.

: Questionnaires were administered to CAT-ASVAB applicants only at Los Angeles.
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THE MOTIVATION TO LEARN: ADVANCED TECHNOLOGIES
FOR DISTANCE LEARNING

INTRODUCTION
Dennis J. Gettman
Armstrong Laboratory
Brooks AFB, Texas

For more than 40 years distance learning has opened the door
of educational opportunity to thousands who, without distance
instruction, would simply not have received it, or would have
traveled great distances for the opportunity to learn.

Television technology has served this effort well. Direct
transmission, satellite, microwave, and cable have made analog
television the dominant paradigm for distance learning. Paper-
based correspondence and more recently distributed computer
software programs continue to present inexpensive alternatives
for distance learners.

There have been problems, however. Broadcast channels are
expensiva and inflexible. Receive sites must be permanent
facilities containing a great deal of special equipment including
satellite dishes and private line phone service for interaction.
Distribution of materials and collection of homework and tests
are often conducted through slow mail services, delaying student
feedback and grades. Finally, most traditional approaches rely
on a "talking head" to deliver instruction in imitation of a live
classroom, though there is little of the immediacy and impact of
live performance that can be translated through television. Such
systems work, but only when participating students are highly
motivated to perform and succeed. Thus, traditional distance
learning creates a media~poor environment, devoid of immediate
feedback, student involvement, one-on-one interaction, and useful
exchange of materials.

I believe that the problems we will encounter for distance
learning in the future are more psychological than they are
technological. I see great disparity between how potential
users/managers perceive distance learning and what could actually
be put to use. The paradigm is shifting and we may not be
shifting with it fast enough to take full advantage of the
exciting changes in communications technology. Conceptually,
multimedia distance learning connects students and teachers
through computers to create a media-rich environment for
collaborative education and exploration. The paradigm shift
should occur in how we envision the blending of technologies, the
proper mix, under appropriate circumstances for the purpose of
stimulating motivation and thus, enhancing the learning process.
Further challenges will involve cost and production. How
expensive will the implementation of these amazing technologies
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be and will it be worth it? What are the most efficient and
effective ways of producing lessons for multimedia distance
learning courses? What types of courses best lend themselves or
even require multimedia? What should the teachers do? What
should the students do? How can we best take advantage of
technology for education and training?

Obviously there are many guestions. The following papers
presented in the distance learning panel at this MTA conference
yield hope in finding answers to many of the questions. The real
answer is that there are a range of answers which can be
implemented when appropriate. For example, as you will see,
paper-based correspondence has »een providing instruction to
motivated students for over 40 years. Certainly improvements can
and are being made all the time, but this type of distributed
education is inexpensive and works with the right students. On
the other hand, the future holds much promise for the use of very
sophisticated multimedia formats including television, DVI
technology, collaborative groupware, and even intelligent
tutoring at a distance. The question for distance learning users
of the future should not be which technology for which course,

but rather, which combjination of technologies will work best to
stimulate and motivate the learner.
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EMPIRICAL COMPARISON OF ALTERNATIVE INSTRUCTIONAL TV TECHNOLOGIES

Henry Simpson
Navy Personnel Research & Development Center
San Diego, California

An experiment was conducted to compare the training
effectiveness and user acceptance of live instruction and six
different alternative Instructional TV (ITV) technologies:
mu’ti-channel 2-way video with 2-way audio, single-channel 2-way
video with 2-way audio, l-way video with 2-way audio, l-way video
with intermittent 2-way audio, and audiographics. Findings were
that in comparison with live instruction ITV in several different
forms was effective both in terms of student performance and
student and instructor acceptance. The most successful ITV
technologies were those allowing continuous 2-way audio
communication between classrooms with either 2-way or 1-way
video. Using 2-way video does not appear to improve student
performance as compared to l-way video, but instructors prefer 2-
way video and students expressed the desire to see their cohorts
in other classes, which requires 2-way video. Student test
performance was poorer with ITV systems that restricted remote
students' ability to converse with or see the instructor and the
performance decrement was evident in both local and remote
classrooms. This difference may be accounted for by the
additional interactivity possible with ITV systems allowing
continuous 2-way audio communication. Evidence also suggests
that student acceptance of partially-interactive ITV technologies
was lower than with fully-interactive ITV. Similar results would
be expected with videotaped instruction. Students adapted to
compensate for the video and audio shortcomings of ITV
technologies. The most serious shortcoming of the simulated ITV
technologies was audio. Additional work needs to be done to
refine the audio systems and procedures used in VTT.

The research was performed under the sponsorship of the
Office of Naval Technology. The opinions expressed are those of
the author, are not official, and do not necessarily reflect the
views of the Navy department.
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Collaborative Instructionsl Development Envisonment: A Stage for ths AIDA

Robert G. Main & Andrew S. Wilson

INTRODUCTION

The Air Force has identified 2 goal concomitant with the development of the Advanced Instructional Design Advisor
(AIDA) 10 cresse 2 muiti-use instructional design workstation that will provide designers/developers the power 10 locally
produce instructionsl maserials ranging from graphics 10 video © compuser-based interactive training. The Collaborative
Instractional Development Environment (CIDE) Workstation is a set of functional specifications for hardware, software snd
network comemunications 10 operate on the Air Force Workstation 11 and IV, The specifications were developed from the
responses of a Delphi committee asked 10 cvaluste potential components of such a sysem in texms of their most common tasks
and development efforts. The purpose of this research is 10 ascertain not only the computer-based mecia development inols
required for effective instructional design by the Air Force, but 10 explare the type of colishorative support environment that will
make svailable 10 instructional developers the expertise necessary 10 produce curriculum materials that fully expiloit the power
of media to motivase as well as teach.

DISCUSSION OF THE PROBLEM
Well-developed, appropriase media enhances instructional quality (Johnston, 1987). However, its use and effectivencss are
hampered by:
+ Highcom
o Insbility 0 desermine appropriate media
»  Lack of production expertise
= Substantial lead time for production
»  Communications problems

While an Advanced Insuctional Design Advisor (AIDA) can aid in selecting the appropriate media for an instructional
activity, the problems listed represent serious impediments 1o the instructional developer in incorporating that media into the
lesson. An experienced live instructor can aften compensase for problems with instructional media, but the trend woward
electronic delivery of instruction demands highly effective stand-alone media that communicates and motivates (Winn, 1987).
Thus, there is 3 pressing need 10 empower instructional designersidevelopers (IDD’s) with the tools 10 cresse powerful and
dynamic instructional aids both for standup instruction and for compraser-based instruction and distance learning.

The software and hardware (0ols now exist 1o create a multimedia production warkstation that will allow development of 2
wide array of instructional media from docurnents to animation 0 ineractive digital video. However, it is unrealistic 10 believe
that insructionsl developers, often subject matter experts in & particular area of training, will also have the skills 10 make the best
use of the powerful tols such a workstation will provide. Therefare, how 1 empower IDD’s 10 produce and manipulate s
mdMMWMmm&demhmnmw&mm
become a primary concemn. For example, providing a graphics software package that is easy 10 use does not endow the user with
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the talent 10 generase visuals that are creative and powerful in their ability © facilitage the transfer of knowledge and also grab
the leamer’s agention and hold his or her inserest.

AIDA offers a partial solution. AIDA can assist an IDD in selecting an approprisee medium 0 accomplish specific
instructional objectives. It will guide developers through many complex design decisions and help them clarify goals and
directions. But AIDA will not be able 10 review the aesthetics of media development. It will not be able 10 examine 3 proposed
media solution for clarity of purpose and execution. Though it will be able 10 point out potential ervors, it will not be able 0
answer specific questions regarding the easiest way 10 solve a particular communication problem; nor can AIDA provide years
of media production experience 10 a neophyte designer.

So while AIDA provides less experienced IDD’s important guidance and assistance in instructional design decisions, it
cannot give comprehensive direction and evahsation in media production. They nead both the valuable guidance of AIDA and a
support infrastrucasre for technical and creative assistance in making the best use of the increasingly complex touis at their
disposal and for producing the media that will most effectively support the instructional objectives.

The increasing demand for multimedia instructional maserizls has created the need for a collaborative instructional
specialists as well. The addition of 2 communications netwark 10 the compuier platfarm on which designers/developers will be
running both AIDA and the designer-specified hardware and software far medis production can create a collaborative open
neswork far sharing expertise in mentor/apprentice relationships between developers and special interest advice conferences led
by media specialists. Providing on-demand assistance should solve most media production problems and provide a logical path
for the instructional developer 10 travel from the recommendations of the AIDA (o the finished lesson material required by the
. ional design.

The inherent versatility of an open netwark brings a number of added benefits 0 Air Force instructional design organiza-

o Centralized Multimedia Education and Training Archive (META) of reusable instructional media for easy
»  Ability 10 search local and remote archives for appropriate existing media,
»  Organizational gateway for send/receive faxing and E-mail.
o Centralized electronic media publishing.
¢ Automated document flow for formative and summative evaluation.
+  Improved task management and group coordination.
This snxdy will address the following questions pertinent o a collaborative instructional development environment:
1. Iselectronic collaboration effective?
2 What are the instructional media needs of Air Force instructional developers and how are they currently being
met?

55




3. Canacolisborative instructional development envisrment be cressed with cusrent commercial-off-the-shelf
technology?

ASSUMPTIONS

That electronic media provide effective enhancement 10 instructional srasegies in terms of improved cognition, infarmation
organization and imegration, and learmer mocvation has been generally accepted since the 1968 research of Ch and Schramm
(1979). Therefore, this study does not address the use of electronic media in improving the effectiveness of instruction. The term
“effective” implies 2 judgment relative 10 a sandard, This has cusomarily mesnt comparison of some electronic medium
relative to face~0-face instruction without electronic media. “Medium” is defined by the American Heritage Dictionary as “an
agency, sxch as a person, object or quality, by memns of which something is accomplished, conveyed or ransferred. " The
electronic media are simply camriers of infarmation for presengation (0 the lesmer. The potential of a medium for tansfer of
knowledge and skills has mare 10 do with how the information is packaged and accessed by the ieamer than it does with the
characteristics of the medium itself (Johnston, 1987).

Information encoded as print differs very little whether it is presented by video, CRT ar in 2 handout. The spoken word
may be carried by the instructor’s voice in person, on sudio tape ar by video, The assumption is made that lesming does occour
with electronic medis and that the way the information is packaged, accessed and presented can have great effect on the learming
process. Given this assumption, the problem becomes how 10 provide the tools and the expertise © permit the instructional
developer 10 have choices in the selection of an approprisse medium and the most effective packaging of tha: instruction for
optimal leaming. An important consideration in the design and development process is the “mindware”, a term coined by
Salomon (1985) that refers 10 the mindset a learner brings 0 the instructional process. It includes the learner’s propensities and
associations with media. Main (1992) has atempied 10 sysiematize these motivational facwors by generating a model of
instructional design which insegrases the affective domain ineo the curriculum development process. Although empirical data is
sparse, the attractiveness of electronic media is evident in the amount of leisure time spent with television and electronic games
by both children and adults. Though there is some angoing discussion in the literature over how much and what types of media
are appropriate 0 various tasks (see Friedman, Polson and Specior, 1991), we will not atternpt 10 explore these issues here since
they are more the province of an AIDA, SME's and IDD’s than they are dependent on a2 CIDE.

The very strength of a collaborative instructional development environment is the versatility 10 produce any and all types of
mexia as deemed suitabie 10 2 particular task by the cadre of professionals empioyed for ISD. Whether the media need is a
published docurnent, graphic slide, compuser-based animation, or edited videotape, the personal compuser has mansred
sufficiently at a platform to produce professional grality products. We staie here that the PC is sufficiently robust to simuita-
neously support a panoply of media production tools, an AIDA, and a collaborative network o form electronic work groups.

Electronic work groups as discussed here are the result of computer-mediated communication (CMC). Analog communi-
cation networks are not considered because of their relatively high cost when used for media exchange. Computer-based
communicagion systems range from simpie electronic mail to voice mail, interactive chat forums, deskiop video conferencing,
document transfer and shared screen editing. Basic CMC systems have gained enormous popularity over the last ten years as
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exemplified by the rise in usage of public netwark services such as MCI Mail, Prodigy and America On-Line, and the world-
wide research collaboration taking place on Internet, NSFnet and Bitnet. For millions of people, checking their e-mail messages
or logging into an interactive chat conference has become a daily ritual. Insernet, a consortium of universities and research
instinutions, expects 10 have mare than two million participants by 1995 (Comsmunicagions Week, July 6, 1992, p. 1).

These services are active collaborative communities. Over ane thousand special inserest forums on the Intemet, for
exampie, allow asynchronous discussion of social, technological and scholarty issues ranging from animal psychology ©0
quantum physics. The participants represent a huge knowledge base, By actively sharing information they multiply their

IS ELECTRONIC QOLL ABORATION EFFECTIVE?

The literatize on collabarative work is rich with exampies of increased employee produxctivity. Though one study of Air
Force cadets found thas highly competitive people perform best when given individual rewards (Porter, Bird, & Winder, 1990),
the majority of researchers have reparted improvement in perfarmance on complex tasks by collaborative groups (Bassin, 1988;
Blaye, Light, Joiner, & Sheldon 1991; Johnson, Maruyama, Johnson, Nelsan & Skon, 1981; Katz, Kochan & Weber, 1985). In

their excellent literature review, Tjosvold & Tsao (1989) stase:
Considerable research, including field experiments, indicate that people in cooperation compared 1o those in
competition exchange resources, assist each other, and manage conflicts constructively 30 that they are all
successful (p. 189).

Citing the findings of Johnson et. al. (1981) they continue, “as they work cooperatively, employess explore issues and make

successful decisians, and are mare productive especially on complex tasks that benefit from sharing infarmation™ (p. 189).

According to Bassin (1988), “It's not the gified individuals who make peak performance possible as much as the dynamics
of belief, collaborarion and suppart” (p. 64). Bassin believes cooperative wark groups are effective because of the resources of
individual members, diversity of ideas, emotional support, mutual motivation and increased job satisfaction. He feels that
isolated employees are a a fundamental disadvantage, unabie 10 grasp how their work output fits into the overall perfarmance of

the arganization. Collaborative teams solve these problems, According to Tjosvold et al. (1989):
In cooperation, people believe their goals are positively linked; one’s goal attainment helps others reach their
goals. Alteratively, mistrust, individual tasks, and win/lose rewards induce competition. Competitors
believe their goals are negatively correlated so that one’s goal attainment makes it mare difficult far others to

attain their goals (p. 189).

Finally, members of cooperative work groups repart increased job satisfaction and arganizational loyalty (Finholt, Sprouil
& Kiesler, 1990; Tjosvold e al, 1989; Bassin, 1988; Sproull and Kiesler, 1986; Tjosvold, Andrews and Jones, 1983; Johnson
et al,, 1981). A reduced sense of isolation, greater understanding of organizational objectives, emotional support and social
interaction all seem to play important roles. Sproull and Keisler (1986) point out that cooperative work groups often use
electronic mail to provide a productive outlet for natural desires for sociability and organizational attachment. *Peopie like to be
sociable at wark. A technology that makes it easy o0 be sociable-—be it a water fountain, coffee pot, telephone, or EMS
[electronic messaging system}—will be used for sociability” (p. 1151). Likewise, Tjosvold, er. al (1983) suggest that coopera-
tive interaction strengthens marale, commitment (0 the organization and productivity. The positive experiences of working
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together lead employees © belicve they have gained a great deal from the employer; and teamwark binds them 10 each ather
and 1 the arganization. :

It is generally felt that members of a cooperative work group benefit from the strengths of the talented individuals of whom
it is comprised. (Bassin, 1988). Technical expertise and design experience more readily cross the arganizational lines in an ad
hoc cooperative group, providing just-in-time support for missian-critical objectives (Finhol, et. al., 1990). Employees partici-
pmse in organizational goals and enjoy increased productivity and greater job satisfaction. But traditional methods of forming
and maintaining ad hoc work groups such as face-to-face meetings may cost an arganization a great deal in terms of tavel, time
W distribute materials, and time required to meet and 10 schedhie mare meetings, especially amongst geographucally remote
participants (Finholt et. al, 1990).

The literature provides sufficient evidence that electronic collaboration is effective. There is a nowe of caution. Changing
communication patierns and protocols also changes organizational culture. These issues are not addressed in this paper but
considerable empirical evidence is available and should be examined before extablishing capabilities (see for example Lea and
Spears, 1991; Dubrovsky, Kiesler and Sethna, 1991; Smilowitz, Campron and Flint, 1989; Sproull et. al., 1986).

A Delphi group of expert Air Force IDD’s was used 10 determine the instructional media needs of the Air Force and what
tools would most enrich the collabarative instructional development environment.

The methodology far this study involved a review of state-of-the-art technologies in the Gield of personal computers and
deskiop workstations, media prodixtion tools and communication software. The evaluation was limited 10 commercial-off-the-
shelf applications or products being beta tested for commescial release. An examination of the trade publications in personal
10 establish a taxanomy of available products and services that appeared 10 have value for instructional development. A trip was
made to the InfoMart in Dallas 1o see some of the candiidase technologies demonstrased.

The infarmation from the technology review was used o generate a list of 42 product categories divided into three areas of
instructional design/developrment: 1) Instructional materials development, 2) Management and 3) Collaboration. To provide a
rational method far evaluating the importance of the functians represented by these product categories, a combinagion of the
Delphi methodology and the Kepner-Tregoe rational decision model (1965) was used.

The Kepnr r-Tregoe rational decision mode! uses the technique of determining what are the essential outcomes and what
are the desirable outcomes for arry decision situation. It is widely used in the evaluation of competing systems because it
provides a quantifiable method for compering products with a variety of disparaze feanwres. The “must”™ category of feanures
must be met by all candidate systems ar they are dropped from further consideration. Those features deemed desirable but not
essential are labelled “‘wants” and are assigned weights (usually by a panel of users). The evaluation is made by experts who test
the system’s ability on each item.
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For our panel of experts we elected %0 use Air Force IDD's from a number of asganizations that would reflect a variety of
instructional development needs from standhp courses 1 computer-based iechnical training. We opeed for this approach over
using consultants or acadernics because of the impartance of user svolvement in system design.

Systems development *heory (Kling, 1991; Conner, 1985; Boar, 1984) and practical field experience (Kyng, 1991; Perin,
1991) both indicase that potential users of a system must be invoived dring the early stages of design. Kyng (1991) advocasesa
docrine of “mutual leaming™ where designers teach users about the technological possibilities while users instruct designers in
th task specifics of their work. Perin (1991) discusses the problems created when systems are mandated for unwilling users.
Computer sysiems thag extend the abilities of subardinates, and especially those that may create informal social fields ameng
them, may threaten managers. “The challenge is 10 create computer support that acknowledges, if not incorparates these
realities, rather than presuming the technology will by itself reform or oblitersss them™ (p. 81).

Therefare, while expert consultants might easily specify an extremely competent design system in terms of the prevalent
1SD models and perceived needs of IDD’s, there is no certainty that such a system will be readily adopted by Air Farce IDD's.
For these reasons, we asssmbled a Delphi panel of experienced users 10 assist in developing the functional design requirements
for the CIDE. We were assisted in identifying expert IDD’s by Lt. Sheila Robinson HQ ATC/TTDD and by Maj. Richard
O"™Neal HQ ATC/XPCR a Randoiph Air Force Base.

Delphi is a technique developed by the RAND Corporation 10 be used in technical farecasting or 10 achieve consensus
amongst a group of experts without undue influence (halo effect) by prestigious individuals (Tersine and Riggs, 1976). Far this
study, a Delphi group of ten experienced Air Farce IDD’s was selected. Their combined experience totals 108 years in curricu-
lum development. The participants are expest practitioners rather than a representative sample of Air Force instructional
developers. A survey by Walsh, Yee, Grozier, Gibson & Young (1992) of 256 Air Farce personnel involved in developing
computer-based instruction (CBI) found the average experience of the IDD’s to be just 20 months. Participants were selected for
represented typical IDD’s.

Eight members of the panel of experts are male and two are female. Seven are civilian employees of the Air Force and
three are career military personnel. The level of sophistication of the group is quite high. One participant is a manager of an
instructional development group. Although not involved in the actl design of instruction at this time, he has more than seven
years of prior experience in training development. He is included becanse his managerial responsibilities include the design and
development of all types of instruction from traditional classroom w0 CBL Eight of the members are experienced in designing
and developing CBI and three of them do this exclusively. Five panel members are involved with the design of standup training
using static media aids and six develop dynamic media for their instructional programs. Seven of the designers have at least
some experience in multimedia CBI development. This level of expertise and experience in the field makes this group well
qualified t0 offer expert evaluations concerning the functional requirements and desired features for a collaborative workstation
10 improve both the productivity and quality of Air Force instructional design and development.
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INSTRUMENTATION AND EVALUATION

A strucuzed questionaire was distribused © the panelists in which they were asked 10 specify the percentages of insguc-
tion created using different types of media both within their organization and Air Force-wide, We then asked them o il us how
much instruction using each type of media they thought would be most appropriste for use by their organization and the Air
Farce,

They were presented with the list of 42 candidase technologies developed from the trade journals, lieranze review and
vendar presentations. They were told their expertise was being solicited (0 assist in desermining the design featxres of 3
collaborative instructional development workszation. They were asked 10 evaluae each sechnology caegary 10 desermine if they
feh it was essential (3 “must™) 10 quality curriculum development. If the technology was judged not t0 be exsential, the panelists
were asked 10 place 2 value on its worth (Qwvalucless 10 20=nearty essential) 10 an instructionai developer,

We sought 0 answer five basic questions that bear directly on the finctional specifications of the CIDE:
+  What types of instructional media are presently being developed?
e What typesof instctional media would IDD's prefer 10 develop if they had mare resources?
By whomis various media now developed (IDD's, non-training agencies, contractors)?
e  Whax kind of collsboration is necessary (o the development of effective media for instruction?
*  What technologies are perceived as essential 10 IDD; which are desirable, and which are unnecessary?

The data gathered was averaged and used 10 rank arder potential technologies that could be included in the CIDE. Using
the Kepner-Tregoe (1965) decisioning system, we were abie 10 determine which echnologies constituse the necessities of the
system and which the niceties. Using this “rational™ decisioning system helps farestall the desire to add every available
technology under the assumption that if we provide it to designers they will leam to want it and use &— the “Field of Dreams™
approach.

THE TECENOLOGIES
Our only constraint (self-imposed) was that all software and hardware technologies specified for the design of the CIDE -
should be compatible with the Air Farce Warkstation I and IV. Our intent in this is not anly 10 reduce evenaal development
costs and 10 wark with a computing platform that has already been approved and implemented by the Air Force, but also ©0
ensure compatibility with the Advanced Instructional Design Advisar being developed far Air Force ISD (Hickey, Spector and
Muraida, 1992).

Technological feasibility was determined through review of computer trade publications and an on-site visit to Dallas’
there will be a discussion below of critical technologies that maich the user requirements determined by the Delphi panel. The
research and development paradigm is 0 establish a rational ardering of functional requirements and assess the status of
commercial-off-the-shelf (COTS) tools available to meet those requirements.
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Our hypothesis holds that Air Force IDD’s are probebly designing more standup instruction and mare instruction with
static media than they would prefer. If true, we would suspect it is because of an inability t0 design more dynamic curriculum
materials semming from a variety of reasons ranging from lack of sklls to lack of equipment 1o insufficient time. To test this
theory, we asked the Delphi panel for their best estimase of the quantities of instructional media of various types being produced
by them, their arganizations, and their best estimate of the media type’s use Air Force-wide. Summaries of their responses are
contained in figures 1-8. '

As we postulated, individual Air Force IDD's generally feel they are developing more instruction without media, or
insruction that is dominated by static media than they would prefer (Figure 1). The mean partion of curriculum hours devel-
aped as standup instruction with no media was estimated by our panel ©© be 40 percent within their own arganizations and 32
pescent overall far the Air Farce, They believed a mare suitable amount of this type of instruction would be about 25 percent.

The participants also indicaied they would prefer 10 see less instruction supported by static media such as slides, overhead
wansparencies, etc. (Figure 2). They estimated instruction with static media accounted for almost S0 percent of the hours of
instruction produced in their anganization and nearty 60 percent Air Force-wide. Their preference was thas approximately one-
third of the insuctional hours be standup instruction supported by static media.

‘The use of dynamic media for instruction shows an opposite result, ie., the participants would like t0 use dynamic media
more than it is being used now (Figure 3). Participants would like to increase their arganization’s use of dynamic media from 30
10 nearly 40 percent of instruction designed, and would like t0 see it account far one-third of total Air Force instruction.

As we suspected, print-based media is still the most widely used medium (Figure 4). Mare than 90 percent of instructional
hours are supported by some prinied materials in the form of student handouts and workbooks, The effective penetration of
deskiop publishing and familiarity of nearly all instructional designers with paper-based production certainly facilitates its
ubiquity. Nevertheless, panelists feel that the amount could be reduced somewhat without damage 10 the instructional process.,
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Standup Instruction with Dynamic instruction with Student Handouts

Medla (Siide-Tape, Video stc.) and/or Workbooks
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While the percentage of instruction presently developed for compuser-based delivery is low (18 percent within our
panclist’s arganizations and less than 10 percent estimated Air Farce-wide), most participants would like 1 see CBI use
increased greatly (Figure 5). Although one panelist charged exclusively with CBI development feels that CBI should only
account for 10 percent of all instruction, other participants fekt the amount of CBI desired should be nearly ane-third of Air

Every respondent wants 10 see mare multimedia CBI deveioped for Air Farce instruction (Figure 6). At present, one-third
of all CBI being developed within participants’ organizations consists of dynamic multimedia, along with an estimased 25
percent of such CBI Air Force-wide. But panelists believe that the amount should be pushed sbove S0 percent, that is, more than
half of all computer-based instruction should be multimedia. This suggests a clear need for interactive dynamic multimedia,
However, as participant comments allude, many of the toals required 10 develop motivational multimedia are presently
unavailable in the field.

Air Force IDD's also indicate an interest in developing mare instruction for distance leaming applications (Figure 7). By
their estimate a scant two percent of Air Farce instruction now constinstes distance leaming. However, they believe as much as

Curriculum Presented as Computer- Computer-Based Instruction with
Based Instruction Muitimedia Pressntation
p 100 P 100
f % o2 %
' [ ] 80 ' [ ] 20
1 v 70 ] v 7
o ® e ®
o " %
- -
9g 10 9g 10
. 0 L4 0
Actual  Prelerred  Actual  Preferred " Actml  Preferred  Actusl  Prefernd

Parsopants Organtzaton | Ar Foros Wide (€ ssmase) mm|umm¢m
Figure 5 Figure 6

62




27 percent of their instruction has distance leamning applications, and see a potential for 22 percent of 1otal Air Farce instruction
10 be delivered remosely.

Finally, panelists feel that 100 great an emphasis is now placed on objective examinations. They show a clear preference for
developing perfarmance-based evaluations both within their own arganizations and Air Farce-wide (Figure 8), The data
suggests most of the experts want performance-based evaluations 10 supplement rather than totally replace objective exams.
Given the nature of many of the tasks far which Air Force IDD's develop instructional sysiems, it seemns likely that objective
measures may ofien be insufficient. Many skills-besed tasks can anly be effectively evaluated by proficient perfarmance.
Objective exams are generally easier © develop, administer and evaluase than performance-based tests, suggesting that IDD's
may benefit from tools that help them develop more innovative evaluation mesaures.

In summary, the experienced Delphi panel would like 10 develop less standup instruction that is unsupparted by media or
has only static media. Although they would like 10 reduce their reliance on traditional text-oriented student handouts and
workbooks, they sill want print support for three-fourths of their instruction. They would ke 10 increase the use of dynamic
media as a support for standup instruction and they would like 10 increase CBI and in particular the use of CBI that includes
multimedia presentation. They would also like 10 increase the amount of courses offered through distance leaming systems and
they would like 10 implement more perfarmance-based evaluations.

MEDIA PRODUCTION METHODS

Most of our Delphi panelists (seven of nine responding) contract the final development of graphics. Reasons cited far this
range from not violating a base-negotiated contract by developing graphics in-house, 10 a respondent who cites excessive time
and effart spent 10 produce non-professional looking graphics. Only two of nine IDD’s report they develop their own final
graphics. Two repart they are starting to develop mare internally. One of those cited siow turnaround by contractors.

All respondents’ arganizations contract for printing services, though six of nine provide camera-ready copy, indicating the
penetration of deskiop publishing. One panelist reports that their organization is beginning 10 desktop publish and hope 10 soon
provide camera-ready copy; one penelist reports that contractor tirmaround is, “not very fast”. Two panelists report that printing
services are handled by contractors, but do not specify who provides camera-ready copy. '
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Five of seven respondents use on-base contracaors for all photographry. Two of seven provide their own phowos. Sienilarty,
five of nine respondents use an-base contracaars for all video foomge, while two of nine produce their own imernally. Of these
two respondents, one is tasked with CBI developmen, the other is a manager whose arganization develops primarily exusl
media and team training. Two of nine share the task of video development with contraciors. Three of seven respondents contract
for slide/tape program production, two produce in-house and two report no slideAape productions. Three of eight panelists
repart audio production is provided by on-base contract while two develop in-house. Three panelists stase sudio production
services are not availabie (even though computer-based audio production tools are highly developed and inexpensive).

ESSENTIAL AND DESIRED DEVELOPMENTTOOLS

Respondents were asked (0 determine with 2 yes ar no vote whether a variety of compuier-based mexdia development wols
were essential 10 ISD. Where they vowed no, they were asked 10 detzrmine the usefuiness of the 1ol for ISD an a scale of 0-20.
Each “yes” voe is valued at 30 points, while cach “no” vome is valued at its given weight. These data are inxaled, divided by 30
and used 10 create the Kepner-Tregoe decision tree shown in Figure 9. Tools that receive 60 percent of possible points (180
points of the 300 points possibie) are considered 10 be essential 10 ISD and, therefore, 10 the CIDE workstasion; those wotaling 50
percent (or 150 points) are deemed highly desirable; others below 50 percent are considered useful in propartion (o their
weights. Note that no tool received a weight below 30 percent (90 points), and at least two panelists considered any given ool
absolutely essential (yes votes). Thus, all of these wols should probably be available as add-on features 10 the workstation ©
suppart the task needs of particular designers.

Qlearly Air Force instructional designers and developers would like 10 be producing more dynamic and motivational media
for standugp instruction, computer-based instruction and for distance leaming applications. A variety of reasons for the present
lack of media are suggested in the panelists’ comments on their organizations’ current arrangements for final media production.

One respondent states that the existing base-negotiated graphics contract legally prevents them from developing graphics
in-house, One is simply lacking sufficient equipment. Three others cite training and poor final quality of in-house work due 10
“seldom used but technically difficult skills™. Four of the respondents bemoan long turnaround time far most contracted media,
while three others cite low quality in contractor-developed media due to poar communication or insufficient familiarity with the
subject maner. Despite these problams, all pasties indicated the need to use mare dynamic and motivational instructional media.

The literature cited earlier suggests that many of these problems could be remedied by the installation of s collaborative
network. Creativity and expertise hurdles can be surmounted by special interest groups and just-in-time technical support.
Communications problems with contractors can be circumvented with mare timely collaborative sessions. With the appropriate
tools, mare preparatory development wark can take place in-house even if prior agreements stipulate that contractors must
prochuce final media. And with the right tools, designers will have the freedom to expiare mare creative, dynamic and motiva-
tional media solutiorts to instructional problerns.

From the Kepner-Tregoe decisioning tree it is fairly obvious that IDD’s themselves recognize this. Of course there was
unanimous agreement for word processors, authorware, flowcharts and test development tools— the staples of the trade. But not
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saprisingly, there was extremely strong intcrest in deskiop publishing, two-dimensional graphics, image scanners, simulations
00is 10 create a media-rich instructional environment. They are not simpie © use, requiring technical proficiency and creativity,
but IDD's understand their value 1 the development of highly motivational, dynemic media.

The daca indicase, a8 well, that they understand the vakue of collaboration with peers and specialists 10 quality ISD. Every
respondent repaned routine collaboration with & subject matter expert. Four participants agreed with the panelist who staed, “Tit
is]...impossible 10 develop any kind of quality training without an SME™. In addition, four of nine cite frequent collaboration
with other IDD's for ideas, and evaluatior; five of nine report collaboration with graphics specialisss; and three of nine report
contact with technical experts and media specialists: “without this link, our product would not get ot

Presenly, the bulk of this collaboration is conducted face-0-face or over the telephone. Where media production and
graphic design specialists are concerned, congiderably mare wark is conducted face-t0-face than by any other method. Yet, most
of these expents cite time and communication faciors as primary impediments ©0 mare extensive use of motivational media.
Clearly a well-impiemented collaborative network that connects IDD's, SME's and media production specialists—including
contraciors—-would solve most of the aforementioned problems, screamiine coflaborative processes by eliminating many face-
10-face meetings, and encourage the crestive development of more effective, dynamic and motivational media.

Finally, the experience of the Navy cited by Cancr (1988) suggests that centralized archival of reusable, adaptable media
would save time and money, while encouraging IDD's 10 make use of the best sick media available, This type of netwarked
archive would make media produced by the most highly skilled and talented producers readily available 10 IDD’s throughout
the Air Force's widely distribused ISD agencies.

a least some [DD’s are available right now. The open architecture and comemmication networking capabilities are present.
What cannot be answered by this study is what imegration software, degree of data interchange standards and communication
data speeds are necessary and available for implementation of every function. To answer this question definitively will recuire
additional stdy, prosotype development and beta testing which is srongly recommended. A beta test wouid cresse a field
laboratory environment that could be useful in answering a variety of research questions regarding process and task procedures
for optirmal use of the collaborative instructional development environment. The constraining facors for such a sysiem are not
hardware and software.

SLUMMARY

As indicated throughout the sudy, the mere provision of development tools 10 IDD's does not empower them individually
10 design efficienty or effectively. instructional Systemns Design (ISD) is & complex task requiring variously the input of IDD’s,
SME's, graphic designers, video production specialists, technical writers and CBI programmers. While increased atiention (0
the user interface has created a generation of media production software much mare friendly to the average user, true mastery of
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any such tool is the result of both practice with the software and a thorough understanding of the knowledge domain 0 be
represensed and the traditions and techniques native 10 the media being developed. The proliferation of deskop publishing
provides an illustrative example. While user-friendly programs like PageMaker and Ventura Publisher trought compuser-based
publishing 10 everyone, they did nox communicate the traditions of the typographer’s art. As s result, the average quality of
typeset maserials now varics a great deal. For expert typesetiers, the software tools were a productivity boon, allowing them ©0
create high-quality typeset pages more quickly and less expensively than ever befare. However, in the hands of the non-
typesetter, they allowed anly the quick production of readable but inelegant pages devoid of liganwres, gendered quotes, and
properly kerned letier pairs. To quote Bob Kreici, *“There is no ane-person autharing 100l that can produce the kind of product
that an experienced staff of designers, subject matter experts, artists, and programmers can develop... There is no ‘Van Gogh in
a spray can’ product” (1992).

This is not 10 suggest that there is not merit in providing IDD's with the wide variety of wools required 1 develop affective
instructional media. On the contrary, while questions remain as to the amount and design of potent media for various instruc-
tional objectives and within specific domains of knowledge, there is no doubx that visual and auditory media can be an appropni-
ate and highly effective means of organizing and presenting some information (Gildea, Miller and Wurenberg, 1990). Analysis
of specific appropriate forms and applications of graphics have been begun with respect 10 the development of an Automased
Insructional Design Advisor (Friedman, et. al., 1991). While an AIDA may weil include guidance iowards appropriate
applications and designs for graphic instructional media, the goal of 2 development warkstation should be 1o provide robust
fully-featnred design tools. Whether a screw ar nail is appropriase is the decision of the carpenter and architect. A good toolbox
contains both driver and hammer. For exampie, the graphic design and imaging segments of the PC market have matured
sufficiently that there are 3 variety of extremely competent software packages presently available for the development of fine art
(e.8., Fractal Design Painter), line art (e.g., Carel Draw, Adobe Mustrator) CAD (e.g., AwoCad, Eazy Cad), solid model
rendering (e.g., AutoCad, Renderman) and photo image processing (6.8, Image-In, Photo Finish). While the Air Force may
choose %0 standardize on one or more of these packages, the CIDE workstation will be designed t0 accommodate one or all of
them in ad hoc arangements to support the task at hand. However, any such integration of new t0ols requires an equal commit-
ment 10 technical and creative support services 10 aid in the transfer of sufficient expertise 10 make the tools useful. The creation
of ad hoe collaborative wark groups can address the problem of providing technical development assistance 10 less experienced
IDD’s and those without sufficient expertise in development of specific types of media. Simultaneously, collabaration shouid
improve worker efficiency and job satisfaction as well as creating a community of expertise and a professional growth enviren-
ment for the motvated IDD.

‘The superimposition of a collaborative open netwark on the instructional development environment will permit ad hoc
working arrangements for mentor/apprentice relationships, creative and technical consulting support and multiple problem
solving perspectives for individual IDD"s as well as bringing other benefits to improve both ISD and IDD performance. A
collaborative open netwark among instructional developers may include technologies as commonplace as fax, e-mail and voice
mail or those as esoteric as ISDN-based digital document transfer and two-way video conferencing. Fundamentally, it consti-
nstes the creation of open communication channels that engender the formation of ad hoc wark groups and technical interest
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forums, allow the transfer of documents and resource maserials, and provide an essily accessed, non-threstening means 1© seek /
technical help and crestive assistance, =--

Building an open netwark will allow both synchronous (live chat fonsms ar video conferences) and asynchronous (e-mail,
fax) communications amongst IDD's. But perhaps just as valuabie, it will enable document sansfer for evaluation purposes,
scheduling and coordination, and sharing of valuable resources such as adaptable existing media and a centralized archive for -
some materials. Perez (1992) in an exploration of traits of the expent training developer discovered that seniar designers
developing instruction through a team appraach, “...developed formal conventions and guidelines 1 insure the uniform
execution of the instructional design” (p. 13). CMC can suppont this kind of control and coordination as well as increasing
efficiency in the group design process. Cantor (1988) reported that an ausomaged curriculum design environment deveioped for
the Navy that inchuded archiving of boilerplate sext and graphics as a shared resource reduced time spent an repetitive wark by
allowing incorporation and adaptation of existing materials. He cited an aggregate reduction i ISD time-an-task from between
45 and 66 percent.

The study by Walsh et al. (1992) of Air Farce CBT developers reinforces the value a collaborative instructional develop-
ment environment could provide. They found 78 percent of CBI development team members were inexperienced in CBI design
and development. Mare than one in four of the development team members felt the tesm's activities were not well coordinased

A farmal job/task analysis was not perfarmed in ane of every three CBI development efforts. About ane in four CBI
instructional developers relied on previous course materials or amalyses. Forty percent used leamning objectives modified from
previous lessons. Only one-half of developers indicated a media snalysis was parfarmed as part of the CBI design process, and
when an analysis was perfarmned a subject matier expert was used over two-thirds of the time. Of the 253 CBI designers
surveyed, not one indicated a media specialist was involved in the mexdia analysis process. Of development team members, just
over ten percent were dexcribed as media experts and they were all graphic artists, For the CBI projects, 95 percent contained
some graphic components (icons, charts, tables, diagrams, maps, equipment, human figures, even animation); 48 percent had
audio content (bells, beeps, nunes as rewards, signals, music, engines and verbal commands, questions, exc.); and 45 percent
included some still or motion video (for identification of equipment, body parts, panels, exc., procedures and interpersonal and
communication skills). The most cammonly cited reasons for not using multimedia were tack of capability, not enough time
and not being trained for development. There was no mention at all of interactive media applications.

wm'smwmgmmmmmwmmmmcmmm
could benefit substantially from the availability of a collabarative instructional development environment as outlined in this
stxdy. The data from the Delphi group indicates non-CB! instructional development needs a similar capability.

Providing computer-based media development twols in a collaborative environment should streamline many work
processes and stimulate interactive evaluation of instructional components. Tessmer and Wedman (1992) discovered that the
mast common reason cited by professional IDD's for sidpping an ISD activity was not lack of money or experience but lack of
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time. They staie, “A means of ‘cutting comers while consrolling risk” in IDVD [ISD] project{s] needs 10 be developed™ (p. 16).
We believe the CIDE can assist in cutting those comers.

CONCLUSIONS

The Air Force should explore implementation of a collsborative instructional development environment warkstation. All
the echnologies invoived are readily available in COTS packages. Many of the individual media development technologies
such as flat bed scanning, graphic design, deskiop publishing, autharware and Laser printing are aiready in place in some ISD
arganizations. Issues 1o be resolved include:

1)  the bandwidth and best method for ad hoc networking and multi-network management (.g., simple ethemet,
ISDN, FDDI, ATM, SNMP, exc.);

2) whether members of the collaborative community can benefit from broadband communications technologies
such as deskiop video teleconferencing, voice mail and groupware (shared graphic and text editing);

3) whatkinds of materials shouid be centrally stared in a Multimedia Education and Training Archive (META) and
mmmmummmmmcwmmmm
agencies such as Combat Camera, or both.

4) straegies for perusing, indexing and previewing contents of the META, including Booiean search techniques and
indexed multimedia information retrieval.

5) desermining any potential adverse consequences of installing a CMC netwark and developing strategies to offset
them.

With the development of AIDA, the firm adoption of & standardized computer platform, and the maturation of computer-
based media production tools ranging from graphic design to desktop digital video editing, the time is ripe for implementation
of an instnuctional development environment with standard tools, central archiving, and a collabarative network for exchange of
creative and technical support, reusable medis, and formative evaluation. Changes to organizational culture, while predictable,
will remain minor and manageable, In reality they will most likely contribuse 10 increased employee satisfaction and arganiza-
tional loyalty. Without question, such a system will contribute 10 the development of mare effective, motivational instruction.
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ISDN: BACKBONE FOR AN INSTRUCTIONAL DEVELOPMENT, ARCHIVAL AND
DELIVERY ENVIRONMENT

Andrew S. Wilson
California State University Chico
Chico, California

California State University, in partnership with Pacitic
Bell and AT&T, has undertaken an ongoing evaluation of the
effectiveness of Integrated Services Digital Network (ISDN)
technology as a delivery channel for multimedia distance
education and collaborative work group support.

ISDN comprises a method of dividing existing twisted pair
copper wire in the public switched network to create substantial
bandwidth for transmicsion of digital data. A standard telephone
provisioned for Basic-rate ISDN is divided into three channels:
two 64K-~bits per second (bps) bearer channels (B channels) and a
16Kbps data channel (D channel) used for packet mode oriented
signalling. The resulting 144Kbps data pipeline can be used to
carry voice, data, and compressed video. Broadband ISDN (B-ISDN)
is based in a Tl line and provides 23 B channels and one 64Kbps D
channel for total bandwidth of more than 1.SMbps.

The potential of ISDN for distance education resides in its
relatively low cost and flexibility. A single basic rate line
costs only twice as much as a standard telephone line, yet it can
move 15 times as much data as a normal line-with a 9600 baud
modem. Moreover, because it uses the public switched network,
ISDN distance learning networks can be configured in ad hoc
relationships on-demand with the ease of placing a phone call.
Receive sites can be added to the instructional network by simply
ordering a new phone line, and all the equipment required is
commercial-off-the-shelf technology.

In the first two phases of CSUCs multimedia distance
learning trials, two basic rate ISDN lines were used. One
provided connectivity between computer-based platforms at the
delivery and receive sites and permitted private voice calls.
The second line was used to provide two-way real-time interactive
video and audio using two B channels (112Kbps). The results
suggest that while two-way compressed video at 112Kbps was of
sufficient quality to recognize intensity available. While
highly compressed video is adequate to recognize a speaker, it
doces not carry sufficient information to permit expression
recognition or clear transmission of board work or real-time
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video media with which the students are not already familiar.

One potential solution to this problem would be to employ
more basic rate ISDN lines of a single broadband primary rate
ISDN line to increase available bandwidth for two-way video
transmission significantly to 384kbps or above. Multiband
multiplexers can combine 56Kbps, 64Kbps and 384Kbps channels in
ad hoc configurations for bandwidth-on-demand ranging from 56Kbps
to 2.04Mbps. Higher bandwidths can transmit broadcast quality
two-way video. Though this is significantly more expensive than
using two basic rate channels, it is considerably cheaper and
more flexible than traditional broadcast technologies.

Another option to be explored is transmission of digital
rather than analog video. Digital video can be compressed more
readily and with less total breakdown or "mosaicing" of the image
since it does not have to pass through analog-to-digital and
digital-to-analog converters. In addition, some digital video
compression schemes such as Intel's DVI may be transmitted
without significant information loss at data rates as low as
156Kbps, making digital transmission of full-motion two-way video
and full-duplex audio over basic-rate ISDN feasible.

The forthcoming implementation of National ISDN One will
integrate the isolated pockets of ISDN service into a seamless
network with the potential to carry multimedia data in ad hoc
configurations at a relatively low cost. this technology may
have implications for entertainment, file transfer, shopping and
information services. It certainly has broad potential for both
educational delivery and cooperative work group support.
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MOTIVATIONAL APPEAL IN PAPER-BASED CORRESPONDENCE COURSES

REID J. MATHERNE
Extengion Course Institute
Gunter AFB, Alabama

Texts of distance education or correspondence courses are in-
structional texts. Their purpose is not only to communicate knowl-
edge in an effective way, but to lead the student to an adequate un-
derstanding of the knowledge presented through a structured study
process. The desgign of diatance texts, therefore, is an ingtruc-
tional design process. :

The U.S. Air Force has been publishing paper-based cor-
respondence coursgses or texts for 41 years. 1 suppose it ig a fair
question to ask why the Air Force uses such a medium to train its
personnel. Well, it ig obvious that digstance gstudy programs are
degsigned to be replicable over large numbers of individuals and are
usually print-based. Consequently, there are economies of scale
which tend to yie.d cogt and efficiency benefits. Portability is
also an obvious advantage. Students can carry their printed courges
on the flight line, in the field, and just about anywhere; further-
more, an appointed time to study is not required. However, the most
probable reason the Air Force selects print-based distance learning
programs to train airmen relates to time, space, and budgetary con-
straints. The genius of distance study is that students can stay
where they are, perform their jobs, and still attain Air Force edu-
cational requirements peculiar to their career fields.

The Air Force considers instructional system design, good writ-
ing, and properly developed textual material as basic ingredients
for any text. Because of the distance aspect of correspondence
courses, where studentg enrolled do not have the advantage of a
clagsroom instructor who explains, demonstrates, and illustrates,
inherent teaching techniques created through motivational appeal be-
come equally important. Drawing from research this paper addresses
some of those techniques employed by the U.S. Air Force Extensgion
Course Institute (ECI).

A format for motivational appeal in a text is the attitudinal

structure of the book. It contains those friendly, verbal gestures
(Moore, 1985) from the affective domain that unlock the doors of
cognition in distance learners. It charts a path for learning; it

is user friendly.

When a distance learner first picks up a book, the visual mes-
sage on the cover should be appealing. The cover design should have
enough eye appeal to stimulate the student to open the text and be-
girn to work. Thematic concepts that will occur throughout a text
may first appear on the cover. For example, in figure 1 the air-
plane on the cover of an ECI text is a subtle thematic cue that
connotes the 1deas of 'motion’ and 'moving ahead,’ always to the
right.

Another motivational feature a good correspondence text should
contain 1S a menu page. Some people call 1t a table of contents,
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but it really is more than that. Figure 2 shows that like a com-
puter menu, the menu page can be used by the student to select any
unit for further examination. 1In this case, a gtudent who wants to
know more about the Digestive System in Unit 1 just turns to page 1l-
25. The unit menu tells the gtudent that the unit has ten major
sections containing twenty six legsons. By reading the menu, the
student can get a good idea of the scope of the text and how each
unit fits into the gestalt of the text (Hesse, 1985). Furthermore,
the menu should help the student find material without reading the
entire text.

Along with the menu page, ECI considers clear and concise direc-
tions which leave no questions at all in the student’'s mind an
equally important motivational feature. Notice the directions in
figure 3. Along with the text Preface is a note with a brief,
gimple set of instructions.

Still another feature of formatting for appeal is that of con-
trolling the overall appearance of the printed text by judicious use
of typography, white space, and figure placement. In other words,
the concern here is the designer's efforts to achieve a balance of
visual imagery to print media (Adams and Fuchg, 1985). Striking the
right balance in line length, type size, and interline spacing
ensures reader comfort. It also affects the readibility of the
material. It ultimately affects the success of the book, because
line length, type size, and spacing determine the cost of the number
of pages. ECI attempts to be careful not to sacrifice comfort and
readibility for less money. If a book isg a success with students,
money is saved in the long run.

There has to be logic used when making decisions about the
columns of text material, another important motivational feature.
Column is just another way of saying line length. In this regard,
ECI takes into consideration its audience.

Columns are our foundation or our structural skeleton. The
basic one-, two-, or three columns are the traditional arrangement,
tested over time and found to be the most efficient in terms of
space utilization (allowing the minimum for left and right margins).
For the most part ECI uses the two-column page with the one-column
introduction at the beginning of its units (figure 4).

Unit introductions are somewhat larger type, but do not cover
the complete two column width. Psychologically, this is good (for
ug), because it sets the introduction apart and says to the student,
"This is only an introduction; read only to see what is going to
happen.” It is a warmup and establishes comfort. Introductions
provide the "mind set” for what ig to come and to establish comfort
with the material. At ECI, introductory material is not tested in
either our unit review exercises or in our proctored course examina-
tions.

Text outside margins need not be more than the standard 1/2 inch
if using space economically. The inside margin (or gutter margin)
varies. The inside margin should be determined by how the book is
fastened together. A “bound” book requires at least a one-inch
margin so the book does not have to be broken in order to reveal
type. A book that will be placed in a ring binder requires a 5/8
inch margin. If a book is printed in multi-page forms, collated,
folded, trimmed and saddle-stitched (magazine-fashion), the gutter
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margin can be less than 1/2 inch; it is kinder on the reader, how-
ever, to make it at least 3/4 inch.

Margins determine the width of the "live matter area” -- the
printable part of the page that we subdivide into columns. The pre-
cige width of the live matter area allows us to devise the geometry
of the page. ECI approaches the width of the live matter in terms
of what is the best design structure for our purpose. Let's agsume
our live matter area is 41 picas (pica being 10 spaces per inch).

4] is a magical number in that it is eagily divigible into several
column arrangements. The 41 pica-wide page can actually be broken
into at leagt five differing arrangements. To reiterate, ECI uses
primarily the two column arrangement of 20 picas with one l-pica
gutter. However, we are presently experimenting with a one column
arrangement of 41 picas.

The geometry of column width merely determines the size of
spaces to be filled with type. Of course, it igs the type that mat-
ters, not the space into which it is poured. ECI’'s goal ig to pro-
portion the type so subtly that readers will read their texts with
such facility that the fact that they are working is not noticeable.

Another very important motivational feature in ECI coursesg is
type gize. The most commonly used type gsizes run from 6 to 12 point
(Hamilton, 1980). While a standard 10-point gize medium-weight
serif{ type of font is used for texts at ECI (figure 5), other sizes,
weights, and type styles are used in headings. The numbered section
heading is displayed in a bold sans-gerif letter with initial caps
that command attention. Adequate white space is used again to sepa-
rate elements of the text. The learning statement then follows in a
lowercase demi-bold sans-gerif font diminished in gize from the gec-
tion head. Also, there is further subordination in the text flagged
by a boldfaced variation of the basic 10-point text font.

In the use of white space, the leading or interline spacing must
also be considered. A proper balance of leading to typography can
enhance readability and comprehension. Minimum leading causes the
type to appear smaller (Jones & Taylor, 1985).

Another important motivational feature which affects “the look~
of a text ig the manner in which it is deployed. Deployment here
refers to how text is displayed through paragraphing, tables, lists,
etc. Text deployment facilitates learning in three ways: by
identifying the type of information available; by identifying how it
is to be used; and, by providing a visual model of what is to be
done and allowing the "~earner to process the material visually
(Gropper, 1988).

A numbered list signifies a sequence of gteps, while a bulleted
list signifies a series of discrete facts. One typeface may signify
definitions, another examples. Matrices may signify the association
of facts and their referents.

Some deployments also create a look that can announce how its
content is to be processed. Paragraphs announce that a conventional
reading sequence will be sufficient (left to right and top to bot-
tom). Lists announce that its items are to be taken one at a time
and 1n order. Adjacent material announces °‘read in this direction’
or "compare these two items: or "if this--do that.’

Text deployments also provide a visual model. The listing of
procedural steps, 1f-then displays, or adjacent items to be dis-
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tinguished not only invite the practice of verbal responses. By
visually modeling the relevant performance, they invite processing
in a visual mode. Learners see elements of the performance to be
learned laid out in ways that stimulate the performance required on
their jobs. It invites visual processing of that performance.
Prompted by the look of text deployments learners may be prompted to
visualize: units of information; itemization; divisions between
units of information; links between them; sequence to be observed;
or routes to follow. In its text development process ECI is chal-
lenged daily with finding text deployments that elicit all three of
the ways of facilitating learning, matching them to conditions for
which they might be relevant, and stepping back to assess the bene-
fits.

ECI judiciously uses nonverbal ag well as verbal cues as an ef-
fective means to aid students in identifying, organizing, and inter-
preting the most important content in a text. Nonverbal cuesg in-
clude: highlighting (italics, boldface, box, etc.); underlining;
asterisks; parenthesis; bracketg; exclamation points; and white
space (horizontal and vertical). Verbal cues include: short gignal
phrases; adjunct questiong; instructional objectives or topical
statements; advance organizers; outlines; headings; and margin
notegs. Again, all of these cues are used sparingly; overuse
diminishes the importance of the really important.

The last motivational feature I want to address is the use of
graphics in distance education texts. ECI attempts to place figures
conveniently for reference where the student is introduced to the
illustrated concept in the text to ensure the educational adequacy
of the page (Figure 6). Proper placement also demands that the fig-
ure be located on the page to create a pleasing visual balance and
not to distract from the text (Figure 7). Again, ECI practices
restraint in its use of graphics. The ready availability of
sophisticated graphic tools can easily overwhelm many users. Some
pitfalls ECI attempts to avoid include: wusing too many boxes; using
too many fancy borders; using photos that are not cropped; using er-
ratic caption placement; using too much space between visuals; and
overprinting text and graphics.

In summary, Extension Course Institute’s philosophy is that the
format of correspondence course texts should complement .ts instruc-
tional design to the student’s interests, attitudes, and aesthetics.
Basically, texts should incorporate design features that include
student direction; that make appropriate use of typography, white
space and leading; and that balance page appearance with figure
placement. Such texts should have appealing covers and use menu
pages. The overall visual appeal of the text should be motivational
and stimulating.
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Preface

IN VOLUME 1 you were introduced to the duties and responsibilities of a mental health service specialist,
professional relationships, basic concepts and terminology of the mental health field, and fundamentals of

* diagnostic nomenclature. This volume will continue your education regarding the medical aspects of illnesses
and care provided by you as a member of the health care team.

You were introduced to the basics of the human body and its functions in technical training. In Unit 1 of this
volume, anatomy and physiology are discussed as the basis for providing effective care. It is understood that
your primary efforts will be aimed at mental health nursing; however, an understanding of the human body and
its functions is absolutely necessary for you to provide full nursing care for all of the patient’s needs.

Units 2 deals with the basics of measuring and recording vital signs and the reasons for both procedures. It
continues with knowledge and use of sound infection control procedures.

Unit 3 discusses your involvement in special procedures such as collection of specimens and application of
therapeutic nursing procedures. Additionally, it identifies your role in seizure care and observation and your
responsibilities during evaluative procedures.

In Unit 4, you will learn nursing care fundamentals and specific functions you are expected to perform in
relation to more commonly seen illnesses within the general populace. Through conscientious study of this
volume, you are expected to acquiré the knowledge necessary to perform your duties properly. Mental health
nursing care simpiy does not stop with the specific problems seen in mental heaith ilinesses. You are expected
to know proper nursing care procedures and the proper terminology associated with medical illnesses that may
be treated on your unit. The information found in this volume provides you with both. This information is
designed to help you prepare for advancement in the mental health career field. Your goal is to gain the
knowledge necessary to increase your abilities in providing quality patient care and to be the best technician
possible.

A glossary of terms used in this course is included at the end of this volume.

Code numbers appearing on figures are for preparing agency identification only.

The inclusion of names of any specific commercial product, commodity, or service in this publication is for
information purposes only and does not imply endorsement by the Air Force.

To get an immediate response to your questions concerning subject matter in this course, cal! the author at
DSN 736-4098 between 0700 and 1600 (CT), Monday through Friday. Otherwise, write the author at 3790
MSTW/MSON, Sheppard AFB TX 76311-5465. to point out technical errors you find in the text, Unit Review
Exercises, or Course Examination. Sending subject matter questions to ECI slows the response time.

Note: Do not use the S uggestion Program to submit corrections for printing or typographical errors.

Consult your education officer, training officer, or NCO if you have questions on course enrollment or
administration, Your Key to a Successful Course. and irregularities (possible scoring errors, printing errors, etc.)
on the Unit Review Exercises and Course Examination. Send questions these people can’t answer to ECI, Gunter
AFB AL 36118-5643, on ECI Form 17, Student Request for Assistance.

This volume is valued at 45 hours (15 points).

NOTE:

In this volume, the subject matter is divided into self-contained units. A topic page begins each unit,
identifying the lesson headings and numbers. After reading the topic page and unit introduction, study the
section, answer the self-test questions, and compare your answers with those given at the end of the unit.
Then do the Unit Review Exercises (UREs).

Figure 3
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structure: basic™. In this unit you will learn about the basic essential components necessary in the

health care system provided to promote our patients’ health and well-being. Specific areas of care
aimed at patient comfort are covered. We will, once again, review your responsibility as a mental health
service specialist health care provider. As it pertains to providing nursing care, one of your primary jobs is
to provide quality basic health care and response to patients’ physiological needs. You are the one
responsible for providing the majority of this care while working the inpatient mental health units (including
Alcoholism Rehabilitation Centers). With these points in mind, let’s look at your expected role.

The dictionary defines fundamental as “forming or serving as an essential component of a system or

2-1. The Technician’s Role on the
Health Care Team

A patient can be described as anyone who receives help or
health care from a doctor, nurse, social worker, or any other
heaith team member. Providing good health care means you
provide a service to people; you are not providing medical
care. That responsibility belongs to doctors, physician
assistants. and others licensed to do so. As part of the mental
health care team (see fig. 2-1.). you function as an assistant
to the physician and nurse to help hospitalized patients
throughout their time on the unit. You are part of a team of
professionals and subprofessionals working with one goal in
mind: to help the patient get well and return to duty!

As noted in Volume 1, the major stimuius responsible for
better patient care in the United States military was conflict
related. Can you guess what it was? If you said the Civil War
(1861-1865). vou're absolutely correct. Guess who was
responsible for providing most of the fundamental care for
soldiers struck down in batile? If you said nurses and doctors.
vou're wrong! There were doctors here and there in some of
the more fortunate units. Depending on how you look at it,
you might say that some of those units were unfortunate,
considering the lack of training and equipment these doctors
and surgeons had. There were very few, if any. assigned
nurses in the field of battle. The majority of nursing care in
the field was provided by fellow soldiers: buddy care was one
of the names attached to this response. These (buddies) could
be considered the first medical service specialists or mental
health specialists. Due to the lack of available medications. a
great deal of relaxation therapeutic techniques were probably
used unknowingly.

The military. in time, recognized the need for better care
of its sick and wounded and progressively took steps to
remedy the lack of organized care. By 1901, the Army Nurse
Corps was established. In 1908, the Navy established its
Nurse Corps. The Air Force. a much younger service, didn’t
formally organize its medical service until 1949. Through
these developments came the establishment of the corpsmen
or medical technician roles to support the military medical
progrzms and to provide the fundamental care once provided

by the “buddy™ in the field. Now that you're somewhat
familiar with how the whole idea of technician use got started.
let’s move on to the fundamental care you are expected to
perform as a mental health service specialist.

226. Obtaining physiological
measurements

As part of the mental health care team (fig. 2-1), you will
be asked to obtain physiological measurements. Physiology
pertains to the biological science that deals with the essen-
tials of life processes. Since it has to do with living organisms
and is one of the processes that keeps all organisms going, it
most likely can be measured or compared against a “norm™
or normal expected quantity or quality. The vital signs are a
perfect example. As you may know, the vital signs include the
patient’s temperature, pulse, respiration, and blood pressure.
They are called viral signs because of the significance of
the data they offer which may indicate the condition of the
patient physically or mentally. Vital comes from the Latin
word vira, which means life. And chances are if you can't get
ameasurement of any one of these four vital signs, the patient
is having a serious problem,

Most of these measurements vary within certain limits
during a 24-hour period. There are areas that may affect the
vital signs such as sleep, exercise, noise. weather, medica-
tions, stress, illness, or fear. The affect of these areas is
dependent upon the individual's personality, specific iliness.
emotional state, or body chemistry. The basic skills for taking
a patient’s vital signs are simple but should not be taken for
granted. Accuracy is an absolute must. The vital signs are the
quickest, most accurate w2y of determining a patient’s
medical condition and needs. Changes in how the body is
functioning and how emotions are affecting the patient are
often reflected in the vital signs. The vital signs often reflect
even minor changes in a patient’s health or emotional state.
Keeping this in mind, let’s look at the four vital sign areas
and discuss the methods used to obtain the data necessary
from each area.

Temperature or Body Temperature. The body's tissue,
cells, and other organisms function at their best in a narrow

Figure 4
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here may be times when it will be necessary to admit or transfer patients with medical or surgical

problems to your unit. This is usually done because the patient’s behavior is such that the staff on

the medical or surgical unit is unable to provide the total specialized care needed. In these cases. the
need for emotional and psychiatric support is placed in a higher priority. The opposite is true when it
becomes necessary to transfer one of your patients to a medical or surgical unit for specialized care because
of a serious medical or surgical problem. In addition, one of your patients may develop a medical or surgical
problem that the physician will want to treat. In this unit, we cover some of the medical and surgical illnesses
you may encounter and some general nursing care required for these patients.

All patients, whether they are mentally ill or have medical or surgical problems, have some of the same
or similar needs. In this section we look at some of the general problems and needs of the medical/surgical
patients. Some of the material may appear to overlap previous units. Review is often necessary for subject
matter applying to the proper care of patients. Keep in mind that these patients are actually physically ill
and require special care and considerations from you.

4-1. Respiratory Disorders

Respiratory disorders cause a greater amount of sickness
within the military than any other iliness. How many times
have you heard, “He has the flu,” or “She’s in the hospital
with pneumonia.” Illnesses such as influenza and pneu-
monia are common causes of respiratory distress and require
a different type of nursing care. In this section, we will look
at the symptoms of respiratory disorders and the nursing care
of these disorders.

Do you recall the definitions of pulmonary and res-
piration? Simply put, pulmonary means “of or pertaining to
the lungs™. Respiratory means “the act of breathing™, taking
in oxygen, giving off carbon dioxide. Both terms will be used
in this section; they are often interchanged with each other.
The key is to remember whether it is a pulmonary or res-
piratory disorder. It's getting in the way of breathing, and
that's not good. Let’s start by looking at some of the
symptoms of respiratory disorders.

240. Recognizing the symptoms of
pulmonary/respiratory disorders

Most patients with pulmonary disorders have several
symptoms in common and, therefore, have problems and
needs that are common. Among these common symptoms
are cough, pain, and dyspnea. The cough can be much the
same for a patient with pneumnonia or tuberculosis. For
instance, the patient with pneumonia has an annoying cough
accompanied by a rusty-colored or blood-streaked sputum.
One with tubercuiosis may present the same symptom. It is
only from other symptoms and diagnostic tests that the cor-
rect diagnosis is made.

Chest Pain. Chest pain may result from many causes and
it has several meanings. It may be caused from tissue
destruction, diseased chest muscles, irritation to nerves, or

inflammation of pleural tissues. No two patients react to pain
in the same way. Where some patients tolerate pain and do
not complain, others complain loudly. For this reason, it is
best to observe and report the pain according to the following
pattern:
* When did the pain start?
¢ What is the nature of it? Is it sharp, burning, or
knifelike?
¢ Is it severe or mild?
* Where is it located (right upper chest, lower left chest,
etc.)?
¢ Does it come and go?

Dyspnea. Dyspnea, or labored breathing, is another com-
mon symptom among patients with pulmonary disorders. It
can be caused from an obstruction, congestion, or any
inflammatory condition of the respiratory tract. Dyspnea may
be treated by removing the cause and administering oxygen.
Signs of dyspnea include cyanosis, increased respiration,
and restlessness.

Problems in respiratory functioning can be caused by ili-
ness and conditions that affect ventilation. This in turn affects
oxygen transport. Three primary factors affecting respiration
are hyperventilation. hypoventilation, and hypoxia.

Hyperventilation. This term is used to refer to a state of
ventilation in excess of what is required to maintain normal
levels of carbon dioxide in the body. The harm doesn't come
from taking in too much oxygen. Instead. it prevents exhaling
too much carbon dioxide. A condition known as respiratory
alkalosis can occur in a hyperventilating patient. This means
there is a loss of acid and an increase in the pH factor which
ultimately could affect the entire body functioning.

This problem of breathing 100 quickly can be caused by
severe stress, anxiety, injury, or infection of the respiratory
center in the medulla. Hyperventilation also causes dimin-
ished blood flow to major organs because of low carbon

Figure 5
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1-4. The Circulatory System

The circulatory system involves the cardiovascular and
lymphatic processes. Patients with disorders of this system
are very often seriously ill, and the nursing care they receive
is a crucial and vital part of their treatment. These disorders
are subject 1o abrupt and sudden changes and require close
observation. They are different from most other body system
disorders in that the circulatory system is vital to all other
body systems and functions. It is possible to carry on without
a kidney or lung, but without a heart, life stops.

The circulatory system includes all structures concerned
with the transportation and distribution of body fluids from
one region of the body to another. It includes a cardiovas-
cular system and a lymphatic system. The cardiovascular
system consists of the heart, arteries, arterioles, veins,
venules, and capillaries. The lymphatic system is made up
of lymph capillaries, lymph vessels, and lymph ducts. We
will consider each of these systems separately.

207. The heart and how it works

The Cardiovascular System. The cardiovascular system
comprises the heart and blood vessels. The heart propels
blood through the blood vessels—a system of closed tubes
composed of arteries, capillaries, and veins.

The heart. The heart (fig. 1-12) is a hollow, muscular
pump that lies in the middle portion of the chest (media-
stinum) slightly to the left side. It is flanked by the right and
left lungs. Protection is provided anteriorly by the sternum
and posteriorly by the vertebral column. The heart is said to
be about the size of a man’s fist, cone-shaped, with the apex

Right Atri

Right Ventricle

Septum

- =3 Blood Flow

Figure 1-12. The heant.

directed downward and to the left. It is contained within a
fibrous sac called the pericardium. The serous inner layer of
the pericardium normally allows free cardiac motion. This
pericardium has two layers: the visceral and the parietal
pericardium. The space between these two layers contains
pericardial fluid which prevents external trauma from being
transmitted directly to the hean.

The heart is composed of three separate layers of tissue.
These are the epicardium, the myocardium, and the
endocardium. The outer layer, the epicardium, covers the
surface of the heart. The endocardium, or innermost layer, is
a thin layer of tissue that lines the inside of the heart and
covers the cardiac valves.

The interior of the heart is divided into a right and left
portion by a septum (a dividing wall or partition). In each half
there is an upper chamber (the atrium) which receives blood
from the veins and a lower chamber (the ventricle) which
receives blood from the atrium and pumps it out into the
arteries. The openings between the chambers on each side of
the heart are supplied with one-way valves which prevent
backward flow of the blood. The valve on the nght is the
tricuspid valve; the one on the left is the bicuspid or mitral
valve. The outlets of the lower chambers of the hean
(ventricles) are supplied with similar valves. The pulmonary
valve is at the origin of the pulmonary artery: the aortic valve
is at the origin of the aorta, which is the largest artery.

Physiologically, the heart acts as two separate pumps. The
right side receives deoxygenated blood into the atrium from
the various regions of the body. Then, the ventricle pumps it
into the lungs. There it receives a fresh supply of oxygen and
gives off carbon dioxide. This phase is called puimonary
circulation. The left side of the heart receives the oxygenated
blood from the lungs into the atrium, and the ventricle pumps
it into all regions of the body through the arteries. This phase
is the systematic circulation.

Each contraction of the heart is followed by limited
relaxation. The cardiac muscle never completely refaxes but
always maintains a degree of tone. Contraction of the heart is
the systole, the period of work; relaxation of the heart is the
diastole, the period of rest. A complete cardiac cycle is the
time from the onset of one contraction or heartbeat to the
onset of the next.

During the cycle, the blood going through the valves and
chambers of the heart produces sounds. These sounds can best
be imitated vocally by the syllables “lubb” and “dubb,”
separated by a brief pause. Conveyed to the ears of the
physician by a stethoscope, variation in the thythm, intensity,
or character of these sounds furnishes valuable clues for
detecting cardiac disease.

The heart has its own system of blood vessels: the right
and left coronary arteries which arise from the aorta as soon
as it leaves the heart, and the coronary sinus which collects
the venous blood from the heart and empties it directly into
the right atrium.

Ficure 6
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muscles are also attached to it. The various surfaces and
processes enable the vertebrae to move upon one another,

There are seven cervical vertebrae in the neck. The first
is the atlas, which supports the head. The second is the axis
upon which the head tums. These are the only vertebrae
with names: all of the others are numbered. There are 12
thoracic vertebrae in the posterior chest region. They articu-
late with the ribs. There are five iumbar vertebrae. The sacrum
articulates on each side with the hip bone and coccyx, forming
the posterior wall of the pelvis.

Between the vertebrae. from the second to the sacrum, are
intervertebral discs. They act as shock absorbers for the
vertebral column. They contain an elastic, pulpy substance
called nucleus pulposus.

The thorax. The thorax (fig. 1-4) is a cone-shaped, bony
cage formed by the 12 thoracic vertebrae, the ribs that ter-
minate anteriorly (remember all that terminology in Volume
1?) in articulating cartilages, and the sternum. It houses the
heart and lungs. There are 12 ribs on either side of the thorax,
extending from the first through the twelfth thoracic vertebra.
Ribs are identified by number and by the side of the body on
which they are located. The first seven pairs are considered
true ribs because they are attached to the thoracic vertebrae
and to the sternum. The remaining five pairs are considered
false ribs because they do not articulate directly with the ster-
num. The stemum, cornmonly called the breasthone, is long
and flat and is located ar the midanterior part of the thoracic
cage. It protects the heart, Jungs, and greater vessels. The
stemum consists of three portions: the manubrium, the body,
and the xiphoid process.

The upper extremities. Each upper extremity, shown in
figure 1-5. consists of the clavicle, shoulder, arm, forearm,
wrist, and hand. Both extremities together total 64 separate
bones.

The clavicle, or collar bone, forms the anterior part of the
shoulder girdle. It lies horizontally just above the first rib. [t
is attached to the scapula and the sternum. Because of its
anterior location, it is often fractured as a result of falls.

HAERUS

RADIUS

Figure 1-5. Upper extremities.

The scapula (shoulder bone) is a triangular-shaped bone
lying in the upper pant of the back. It forms the posterior
portion of the shoulder girdle and a part of the shouider joint.

The humerus is the bone of the upper arm and is classified
as a long bone. It articulates with the shoulder girdle to form
the shoulder joint and the bones of the forearm to form the
elbow joint. -

The bones of the forearm are the ulna and the radius. From
an anatomical position (palms facing forward), the radius
is on the lateral or thumb side with the ulna on the medial
or little finger side. The ulna and radius articulate at their
proximal ends (nearer the center of the body) with the hum-
erus, and at their distal ends (farthest from the center of the
body) with some of the carpal bones.

The wrist and hand are made up of 27 separate bones, The
wrist contains 8 small bones called carpals. The hand con-
sists of 5 metacarpal bones and 14 phalanges. The metacar-
pal bones are numbered 1 to 5 to correspond to the 5 fingers;
the thumb is the first finger. The phalanges are the small
bones of the fingers.

CLAVICLE
' The lower extremities. The bones that make up the lower
MANUBRIUM : TRUE extremities (fig. 1-6) are the innominate, femur, patella, tibia
a RIBS and fibula, tarsals, metatarsals, and the phalanges.
s*reegguu 3 The innominate, or hipbone, is composed of three parts—
. the ilium, ischium, and pubis—that are firmly united into one
7 bone. The two hipbones, together with the sacrum and
. coccyx, posteriorly form the pelvic girdle. This girdle forms
a deep basin that protects the organs of the lower abdomen,
’ FALSE i
KIPHOID 0 AlS the bladder, lower b.owcl. and reproductive organs.
PROCESS " The femur, or thigh bone, is the longest bone in the body.
12/7" The proximai end is rounded and has a head that fits into the
Figure 1-4. Bony thorax. anterior view. acetabulum. It also has a neck, the part of the femur most
frequently fractured.
Figure 7
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Please write your response to unit sclf-test questions and then check the text answers at the end of
the unit.

SELF-TEST QUESTIONS
207. The heart and how it works

1. Match cach term listed under column B with its the correct description in column A. Some responses may be used more
than once.

Column A Column B
(1) A hollow, muscular pump in the middle The heart.
portion of the chest.  * Right and left coronary arteries.
—(2) A fibrous sac containing arteries. Veins.
—u(3) The layers of the hearnt. Pericardium.

Right and left atria; right and left ventricles.
Epicardium, myocardium, endocardium.

—(#) Upperchambers that receive blood from the
veins and lower chambers which pump

FUmT@oeangp

blood into the arteries. Arteries.
—(5) Acts as two separate pumps. Sympathetic nervous system.
—__(6) Receives oxygenated blood from the lungs. Left atrium.
- D The time from the onset of one contraction Capillaries. )

or heartbeat to the onset of the next. Complete cardiac cycle.

—(3) Carries the blood to the heart muscle.

(9 Increasesthe activity of the heart as apump.

e { 10) Strong elastic tubes. constructed 1o withstand
the high pressure placed upon their walls
when the heart pumps blood to the body.

—(11) Located at the ends of the arterioles and are
so small that red blood cells pass through in
single file,

——(12) The contracting force of adjacent muscles
and the action of the diaphragm aid in the
forward propulsion of blood through them.

208. Relationship of the lymphatic and circulatory systems

1. What is the relationship of the lymphatic system to 4. Suate the two functions of the lymph nodes.
the circulatory system?

2. What is lymph. and how is it formed? 5. What role does the spleen play in the lymphatic
system?

3. Describe ivmph nodes, state another name for them,
and tell where they arc located.

Figure 8




ADVANCED TECHNOLOGTES FOR DISTANCE LEARNING

CONCLUDING REMARKS
J. Michael Spector
Senior Scientist, Instructional Design Branch
Armstrong Laboratory
Brooks AFB, Texas

The focus of this symposium on distance learning has been on
how emerging technologies can be used to enhance interactivity
and learning in distance settings. Our basic assumptions are (1)
that media use or misuse can make a difference in learning
outcomes; and (2) that there is a some relationship between
interactivity of the instruction and learning in structured
situations. The debate in the literature with regard to the
first assumption is extensive, although we believe that there is
sufficient evidence to continue testing the hypothesis that media
use can affect learning outcomes (cf., Kozma, 1991; Kulik &
Kulik, 1991). The evidence connecting interactivity and learning
has also been studied extensively, although the connections are
not as clearly established as we would like (cf., Hannafin, 1991;
Riel, 1990).

The most obvious and immediate conclusion of this discussion
is that there is a paucity of research concerning systematic
methods that can be used to optimize learning in distance
settings. Because there is great potential for distance
learning, both in terms of learning outcomes and cost savings,
there is a need to conduct additional studies, to establish an
ongoing research program, and to develop government and industry
standards for distance learning.

Reid Matherne of the Air Force Extension Course Institute
(ECI) provided a report on how distance learning support
materials might be optimized. If we adopt the well-established
principle that instructional materials should be designed with
the delivery setting clearly in mind, then it is certainly the
case that this area deserves careful examination. ECI's
principle is that supporting material should fit easily into the
format of the delivery setting. In addition, such materials
should contain directions and white space for student notetaking
during a live distance delivery. The real challenges occur as
the delivery setting becomes more dynamic and interactive. Our
expectation is that supporting materials will need to be
computer-based in order to support the collaborative development
and delivery of instruction that is likely to increase in the
next decade.

Henry Simpson of the Navy Personnel Research & Development
Center has conducted some empirical studies comparing live
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instruction with a variety of instructional distance technologies
(one/two way audio/video). His findings were that one-way video
is about as effective as two-way video in spite of strong
preferences for the latter on the part of both learners and
instructors.

Professor Robert Main of California State University Chico
proposed a collaborative environment for the development of
computer-based instructional materials for distance learning.
This is an interesting variation on the need for learner
collaborations in distance settings. As media become
increasingly complex and expertise becomes more sparsely
distributed, the need for collaborative instructional
developments at a distance becomes more significant.

Andrew Wilson, also of California State University, provided
an extensive evaluation of the capabilities of the Integrated
Services Digital Network (ISDN) to support both distance
development and delivery of multimedia computer-based
instructional materials. His discussion emphasizes the fact that
as the technologies become more affordable the need to optimize
and to standardize becomes more critical.

In conclusion, we can honestly say that we have only
scratched the surface with regard to issues related to the future
of distance learning. What appears worthy of immediate research
and development are (1) an exploration of the nature of
interactivity and its relationship to learning; (2) the
significance of collaborative environments for development and
delivery; and (3) how supporting materials can be designed to
best support a variety of distance settings.
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SENIOR MILITARY EDUCATION IN THE U.S. ARMY: PERSPECTIVES FROM GRADUATES

Glenda Y. Nogam
U.S. Army War College

The U.S. Army War College (USAWC) is the senior service college of the Army.
USAWC is charged with the responsibility to prepare officars and civilians for "senior
leadership responsibilities in a strategic environment during peace and war,” as well as to
"study the role of landpower, as part of a joint or combined force, in support of the U.S.
national military strategy” (USAWC Curriculum Pamphlet, Academic Year 1991).

The USAWC offers a Military Education Level-1 "degree” (MEL-1). This is the
highest military education level designator, and is required in many of the higher level
positions. The MEL-1 degree provides broad education at the senior, strategic level.
Currently, 96.7% of all General Officers in the tri-services and 99.2% of all Army General
Officers are MEL-1 graduates (General Officer Management Office, 1990).

USAWC Curriculum Evaluation Model

Over the years, many individuals and groups have influenced the curriculum. For
any school, there are many myriad groups and individuals who seek to influence any
curriculum. Some of these are mandated by law, others because of tradition, because of
expertise, because they are the racipients of our educational process, or simply because of
interest. In seeking to gain an overall perspective on the various points of view of the
constituency groups, USAWC has developed a comprehensive curriculum evaluation
model. The model recognizes that there are at least seven important constituency groups:
(1) current students, (2) current facuity, (3) graduates, (4) general officers, (5) other senior
service schools, (6) mid-career officers - prior to entry at USAWC, and (7) external boards
of inquiry and evaluation {(Nogami, 1980). Ailthough all groups provide information on all
facets of the curricuium, each group’s primary contribution is unique (Figure 1).

CURRICULUM EVALUATION
i T srvemrs
o EVALUATION -—,g-,,,_.,"‘"‘-‘__"
=T g

Students and faculty are best abls to evaluate the current curriculum. The students
provide svaluations on individual courses and on the complete Academic Year. The quality
of course materials and instruction is also rated, but primarily the data is indicative of what
they think will be useful to them and what they enjoyed. Facuity are best able to judge
course and lesson content and the effectiveness of different teaching methods. They are
responsible for selecting and preparing course materials, developing effective presentation
methods, teaching and evaluating student performance.

The real test of whether USAWC is teaching the skills and knowledge necessary for
senior laadership can best be determined by USAWC graduates and General Officars.
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Graduates should be better able to successfully perform their duties because of the skills
and knowledge imparted or developed at USAWC. The input from graduates is a validity
check: did USAWC prepare them for their assignments? (Nogami and Davis, 1989).

The separate groups of General Officers (GOs) and graduates will overlap with time.
General Officers have an overview of the many job related requirements of colonels and
GO’s. They offer at least two important groups of information: consensual validation (to
the graduates’ input) and identification of new GO skills that will be required in the future -
helping to make USAWC more pro-active in curriculum planning and implementation.

With the emphasis on jointness and cooperation, it is imperative that USAWC have
(at least) s comparable program with the other services. The level of instruction and the
information presented should be appropriate and on a par with education from other senior
sarvice schools. This will ensure both a more effective joint service environment, as wall
as help ensure that the best officers desire to come to USAWC as facuity and students.

External boards of inquiry or evaluation come from various sources: Congress (e.g.,
Skelton, 1988; GAOQ, 1991), the American Council on Education, DOD and DA
Commissions & Panels (e.g., Haines, 1966; Joint Professional Military Education Panel,
1990; stc.). These boards provide information on the comparability of the USAWC
curriculum to other curricula - both military and civilian. In the context of total military
education, these boards put the USAWC experience in perspective - as a strong link in the
chain of military education. Their primary contribution involves "how others see USAWC."

USAWC Biennial Survey of Graduates

The purpose of the USAWC is to prepare the Army senior leaders for future
positions. In operational terms, this means preparing officers for the 5-7 years of service
following USAWC. During these years, it can be assumed that the graduate will fill 2-5
different assignments, as diverse as brigade commander to National Security Council or
Joint Chiefs of Staff adviser. Skills and knowledge important to any one position may not
directly apply to another position. To be able to identify specific job requirements, the
USAWC has instituted a biennial survey of graduates beginning in 1990. Thisis a
longitudinal survey which will follow individuals over time. This will allow USAWC to
identify skills and topics that are useful, not just in the job the respondent is currently
holding, but in all positions s/he has filled.

METHODOLOGY
Respondents

Although the students/graduates are from all the sister services, civilian federal
agencies, and other countries, USAWC's primary audience is Army officers (Regular
Army, Army Reserves, and Army National Guard). The criteria for inciusion for the survey
were: (1) Army officer, (2) graduate of USAWC (USAWC MEL-1), (3) MEL-1 from AY83
to AY89, (4) nat on retired status. MILPERCEN provided current rank and addresses were
provided for each of the ofticers who met the above criteria.

In April 1990, survey packsts were sent to each of the 1,570 eligible officers.
Two months after the first mailing of the survey, a reminder postcard was sent to the
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nonrespondents. Surveys received by 30 September 1990 - five months after the initial
. mailings - were included in the analysaes.

Survey Instrument

The Biennial Survey is designed to provide USAWC information which will help to
"avaiuate the relevance of the curriculum and help the College plan for future needs and
long term educational objectives” (letter from the Commandant, 1990). The survey is
designed to have two parts: one, a core set of questions about the curriculum; and two, a
more changeabie set on issues of immaediate concern. These are questions that refer to
specific, time sensitive topics which may have little or no applicability in a longitudinal
study.

RESULTS

A total of 1,110 completed surveys were received. This represents a 71%
response rate (1,110 divided by 1,570 sent). Due to space limitations, suffice it to say
that 2/3 of the respondents were graduates of the USAWC resident program, 2/3 were in
the Regular Army, slightly over 50% were in the Combat Arms, 20% each in the Support
and Service Support Branches, and every Academic Year 1983-89 was waell represanted.

The respondent population (current rank) is predominantly colonels (O-6). As
expected, the more recent year groups have a larger percentage of LTC(P) and LTC than
earlier year groups for all USAWC MEL-1 Programs. General officers made up 23% of the
1983 year group, and only 1% of the 1989 class. USAWC graduates wers more likely to
be commissioned through ROTC or OCS than USMA (79% vs. 10%).

Curriculum Topics

Eighty-four percent (84%) of the respondents agreed with the statement that the
"USAWC curriculum covered the right subjects for my professional development.”
Respondents were asked to rate the utility of forty separate curriculum topics and
programs for their current position on a 5-point rating scale (from 1 = notatallto 5 =
very greatly). Because the respondents spanned seven years with different curricula, a
sixth response - "not applicable” - was available. Table 1 shows the average rating for
each of the curriculum topics. All "not applicable” responses were excluded. All topics
are above the mid-point of the scale (mid-point = 2.5). More than 80% of the officers
rated each of these topics as being useful in their current assignment. Specific analyses
for assignment, job, branch, component (Active vs Reserve), and year of graduation are
available in the complete report (Nogami, Colestock, and Phoenix, 1991).

Educational Objectives

The graduates are expected to "enhance the effectiveness of the U.S. Army,"” and
USAWC is charged with preparing them to "meet the full range of responsibilities and
challenges (they) will encounter as a senior leader(s)” (Curriculum Pamphlet, Academic
_Year 1990, USAWC). This has been transiated into seventeen objectives of the USAWC
academic program. Graduates were asked to indicate how well these objectives were
accomplished for them on a 5-point scale (1 = not at all to 5= very greatly). The table
below shows the overall mean rating for each objective. Judging by the mean ratings the
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graduates have given, all of the objectives have been well accomplished, all ratings above
the mid-point, with the vast majority floating in the 4.0 range (on a 5.0 scale).

UTILITY OF CURRICULUM TOPICS
Meen
Ihe Senior Leader
Senior leadership competenciss 3.9
Ethics and vaiuee of the senior lesder 4.0
Strategic snd operational decision nweking 3.8
Seif sssessments (e.g.. M-8 personel /pref) 3.8
Commaeand in wer 3.3
Stretegic vision 3.7
Humen dimension of combat 3.3
Waer, Netiongl Policy and Strateqy
Theory snd neture of wer 3.4
Elements of nationsl power 3.7
Domestic snvironments on national security policy ’ 37
Global environments on national security policy 3.7
Formuieting/analyzing netional security policy 3.4
Formulating/anelyzing netional military strategy 3.8
Historical sssessment of netionsl stratesgy 3.3
Strategic/theater nucleer cor.cepta/issues 3.1
Regional and giobel strategic sppraisale 3.0
implementing National Military Strategy
Operationsl continuurm (spectrum of conflict) 3.3
Formulating joint militery strategy and doctrine 3.1
Joint operstione planning system (JOPS) 2.9
Planning, programming, Sudgeting system (PPBS) 3.4
Joint strateagic pisnning system (JSPS) 2.8
Structure & capabilities of military forces 3.4
Army develops, resources, sustains, mobilizes 38
Planning and execution of strategy 33
Process of mid-renge polioy formulstion 3.1
Theater planning st Unified Cornmend level 2.8
Security sssistence 2.8
Operationsl art 3.0
Orgenization & functione of non-militery agencies 3.0
Risk sssesement 3.2
14
Effective oral communication 3.8
Effective written communication 4.0
Word processing & computer skills 3.3
Assessing your general heeith & fitness 3.8
Type A/B and stress mansgement 3.7
Militery studies program (MSP) 3.3
Militery families program 3.2
Advenced courses program 3.8
TV and medie workshop 3.0
Militery history - lessons lesrned 38

ML EUWREENER DR DN DN NEREEIRERTS IS IR S S o o=
Suggestions for Additional Curriculum Topics

"What skills/knowledge do you feel senior officers will need in the next five to ten
years that should be added to the curriculum?® This open-ended question alicited
numerous topics and refiected some thought on how the Army and the global situation in
which the Army operates might deveiop. As the curriculum has evoived some of the
suggestions have already been incorporated. Indeed, many of the suggestions are not for
"new" courses or topics, but topics for additional or "continued” emphasis. The
suggestions reflect their perception of the kind of world in which the Army must operate.
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Table 24. Educational Objectives

How well has USAWC prepered you to: Meen
1. Set en othical climete in your servios/organization 3.8
2. Be physiceity fit 3.4
3. Be mentally fit 3.9
4. Deal with problems which have ne cleer cut solutione 3.8
S, Be en innovator/finitistor of policy 3.7
8. Succeed in positions of broad scope & responsibility 4.0
7. Assess/plen for the future while axecuting in the present 3.8
8. Think conceptually 3.9
9. Think criticelly 3.9
10. Work in a strategic environment 3.9
11. Understand the role of the military in 8 demooratic society 4.1
12. Be adept in the development and use of military forces to achieve nationsl objectives 3.9
13. Advise the Nationsl Command Authorities on the use of military forces 3.8
14, Maks better decisions end give better advice 4.0
18. Provide s frame of reference which recognizes the complexity of the issues

but siso provides the perspective to work through them to find solutions 3.9
18. Serve in an orge dzation involving joint forces 3.8
17. Serve in an organization involving combined or coalition forces 33

Joint From the graduates’ comments, future graduates will operate in a "joint
environment.” To optimally operate in it, the Army, Air Force, Navy, Marines, as well as
the Reserve Componants must work together. Force reductions and budget cuts are per-
ceived to "place a tremendous burden on all services to cooperate with each other to
maintain our military readiness.” Teaching "jointness” has to be more than information on
the "joint system.” It means learning a style of responding to problems in which branch of
service does not enter into the equation, where it is the "U.S. military, not Army to meet
the threats” (or other service).

Graduates anticipate that the "psacetime uses” of the military will include more
involvement in domestic iggues (i.e.. drug interdiction, "natural disaster recovery” and
crisis management). Effectively coordinating military, reserve and civilian agencies will be
a challenge. In addition to understanding how each agency is organized and operates, it
will be important to "know the rules, opportunities, and pitfalls™ for involvement.

Changing national priorities will necessitate working smarter within stricter
environmental constraints. installation and resource management will increasingly be
concerned with environmental issues. The impact of training exercises on the environ-
ment, as well as disposal of hazardous waste materials, will be issuaes that installation
commanders and resource managers must handle.

Economic problems within this country will necessitate working with fewer materiel
and personnel rasources - i.e., resoyrce management. Planning, programming, budgeting
(PPBS) acquisitions, then managing the resuiting dollars and people means knowing the
system and how to manipulate it. The problem of "shrinking dollars and people” is not
perceived to be 8 "short term problem,” but one that will be with us for a long time.
"Downsizing” the Army while maintaining "training readiness” for a credible force to "exe-
cute” military strategy will require effective resource and personnel management skills.

New alliances and a decrease in superpower tension, will require an increased

emphasis on international relationships and cultures. The threats are more diverse and
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from all regions. The probability of more "low intensity conflicts to include terrorism” will
require new thinking and strategies. Knowledge of other cuitures and languages, under-
standing of treaties, negotiations, and international dipiomacy will be increasingly
important for understanding new friands and foes. Allied, combined, and coalition oper-
ations will be more common. An increased emphasis on the needs of third world countries
and regions may require nation building and security assistance skilis, as well as under-
standing the armed forces in these countries.

"How to think,” with an innovative, open-minded approazh will be needed to deal
with accelerating changs. As the global situation changes, when ambiguity prevails, and
information is incomplete, the officer must he able to adapt and be ‘lexible. Analysis,
vision, strategy, as well as conceptual and creative abilities, are required of the senior
officer. Innovation and creativity require the ability to "shed the rigid rules of doctrine and
be visionary in approach.” Utilizing decision support systems and computerized
information systems may make the tasks easier *c accomplish by making "fast and
voluminous” information more manageable if semor leaders ars able to capitalize on them.

Communication - both verbal and written, already very important, wili become even
more so. Competing for nationa’' resources will require the Army to preserit a cogent case
to Congress and the public. The senior lea”er’s ability to communicate will greatly
influence Congress’ and - through the media - the public’s reaction to the 4.rmy.
Communication must be accomplished both up and down the chain of command - to
soldiers and their families.

As important as the above are, warfighting is still the major skill required of the
senior Army leader. In order to effectively use land forces, he must be extremely
knowiedgeable about warfighting across the spectrum of conflict, operational planning,
and contingency operations.
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DEVELOPING LEADERSHIP SKILLS IN ARNY UNITS

Joan Harman
U.S. Army Research Institute
for the Behavioral and Social Sciences

Introduction

During the span of years when the U.S. Army Research Institute
(ARI) has been carrying out research for the Army, no topic has
been of more consistent importance than that of leadership. The
Army has undergone vast changes in structure and philosophy during
the present century and, with each change, leadership has been a
central critical issue. Not only has Army leadership evolved as an
internal phenomenon, but also the Army has demonstrated widespread
leadership for American society as a whole. Two striking examples
of such successful demonstrations are the racial integration of the
Army after World War II and Project 100,000 that resulted in the
mainstreaming of citizens who had suffered education decrements.

In recent years, ARI’s leadership research has been sponsored
by the Center for Army Leadership (CAL) at Fort Leavenworth. The
study that is addressed by this paper concerns the policies,
practices, and tools used by unit commanders to develop leadership
skills in junior leaders (specifically, newly commissioned 2nd
Lieutenants and newly promoted Staff Sergeants). CAL’s interest is
in a closer reconciliation between institutional 1leadership
training and training in operational settings that will constitute
an integrated leader development system. To contribute to this
development, ARI researchers traveled to Army posts and interviewed
unit leaders about orienting junior leaders to unit practices,
assessing leadership skills, providing feedback, developing
leadership skills, and improving leadership development in units.

Procedure

Subjects

97 Battalion Commanders and Command Sergeants Major, Company
Commanders and First Sergeants in 10 battalions at 5 Army posts
(Forts cCarson, Ord, Polk, Riley, and Stewart) were interviewed.
These leaders were members of light infantry, mechanized infantry
and armor battalions.

Method

Researchers developed and pilot tested interview guides for
Battalion Commanders, Command Sergeants Major, Company Commanders
and First Sergeants. Using the revised guides, each interviewer
both took notes on responses and tape recorded them with the
consent of the persons interviewed.
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Orientation

The Army uses fairly extensive procedures to integrate newly
assigned soldiers into units. When a unit is notified about a
soldier who will be reporting for assignment, it sends an
information packet and a welcome letter to the soldier. When the
soldier arrives at the post, he is inbriefed by his chain of
command during which he is apprised of the standards and
expectations of his commanders. He is provided with a sponsor who
is an experienced peer and who will gquide him through resolution of
personal and professional problens. Unit commanders express
special concern about the need for soldiers to get their families
settled so that their minds will be free to concentrate on learning
their new jobs. Frequently, newly assigned soldiers are granted 10
days temporary duty to assist with family settlement. Battalion
commanders address groups of newly assigned soldiers and give them
the history of the battalion and their command philosophy.

It’s important to note, however, that units carry out these
orientation practices when they are able to do so. In some cases,
units receive no notice before soldiers report for assignmwent and,
conversely, units send out welcome packets to soldiers who are
later assigned elsewhere. Furthermore, when units are preparing
for major training events, very little time is avai‘able for any
other activity. At the very 1least, however, newly assigned
soldiers are inbriefed by their commanders and 1learn about
standards and expectations.

Assessment

Interviewees were asked how early they start to appraise the
leadership skills of newly assigned 2nd Lieutenants and Staff
Sergeants. Most responded that they make a great effort to avoid
passing judgement on any soldier until they are able to observe his
performance both in garrison and in the field. However, a soldier’s
appearance, his attitude and his ability to communicate during
inbriefings can provide some information about his potential. In
the case of Staff Sergeants, the records they bring to inbriefings
show their past assignments and testing records.

Interviewees were asked what criteria they use to assess
leadership skills after they have sufficient opportunities to
observe a soldier’s performance. The following responses are rank
ordered by frequency of mention:

personal appearance (this includes physical condition)
interactions with troops, peers, superiors

technical and tactical competence
motivation/eagerness

teaching/training

ability to communicate

ability to care for soldiers
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counseling skills

initiative

leading from the front

unit success

integrity

attentive/respectful troops

background

leading by example

decisiveness/problem solving

confidence

dirty leadership (out from behind the desk leadership)
military bearing

responsibility

Skill Development Test scores

Officer Evaluation Report/NCO Evaluation Report criteria
ability to delegate

ability to plan/prioritize

education level

aggressiveness/boldness

motivating troops

The following responses were given by one or two interviewees:
dependability, handling pressure, commitment to dutyr, open
mindedness, judgement, pride, caring for families, maturity,
punctuality, 1loyalty, courage, assessment by subordinates, goal
setting, and caring about the mission.

When asked why they use these particular standards, the most
frequent response was that these senior leaders developed the
standards as a result of career experience during which they honed
their judgement about characteristics of effective leaders. They
also referred to standards set forth in leadership manuals by the
Army; e.g., FM 22-100 and FM 22-101.

Feedback

Interviewees were asked abou: their methods for communicating
to newly assigned soldiers how effectively these soldiers are
performing as leaders. The formai ways of providing feedback
include written counseling (most often every 30 days for NCOs) and
quarterly Officer Evaluation Reports and NCO Evaluation Reports.
After Action Reviews are conducted after every training exercise to
review performance and are another way of communicating about the
progress of leadership development. Also, some units carry out
quarterly squad assessments.

The senior leaders who were interviewed seemed to consider the
more informal methods of providing feedback to be the most
effective. Most commonly +this is on~the-spot, event-driven
counseling, both positive and negative, given during senior
leaders’ day-to-day movements among the troops. More than one
interviewee reported that most soldiers regard formal counseling as
primarily negatlve, so that daily contact provides the best
opportunity to give encouragement and guidance. Another means of
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providing feedback is a result of reviewing junior 1leaders’
counseling statements to track and guide their developing skills as
counselors. However, formal counseling is needed in order for
soldiers to receive letters of concern, bars to promotion, bars to
reenlistment, reductions in rank, disciplinary action, etc.

Leadership Development

All of the counseling opportunities described above contribute
heavily to developing leadership skills. Other contributors
include programs focused on leadership such as Officer Professional
Development and NCO Professional Development. Another common
program is Sergeant’s Time. This program schedules a half day’s
time each week to allow NCOs to train soldiers in whatever areas
they judge necessary. Senior leaders also consider education
opportunities to have value for developing leaders. These
opportunities include job-relatcd classes in military schools,
correspondence courses, college courses, and courses offered as
part of the NCO Education System.

Commissioned Officers are given extra duties, such as those
of Safety Officer and Drug and Alcohol Control Officer, to expand
their leadership skills. Developing leaders are also given one-
level-up training and assignments are rotated to provide broad
exposure to diverse tasks. In cases in which senior leaders
identify areas in which developing leaders need extra support, they
may pair the soldier with a strong, experienced peer, or assign the
soldier to teach classes in areas identified to need improvement.

A d i \4

Although, overwhelmingly, the leaders interviewed were well
satisfied with their units’ leadership development practices, they
responded readily when we asked them how they would improve these
practices if they had complete freedom. The responses most
frequently given were:

more training time and resources

more NCO Education System slots and other education
opportunities

fewer training distractors

more field exercises

more unit autonomy to control training.

The following options were mentioned by one or two
respondents:

more force-on-force training

more NCOs

improved Officer Basic Course instructors and curricula
better quality soldiers

better promotion systems

more training areas

formalized leader development practices
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classes that cover battle-focused training, caring for
soldiers, problem solving and job responsibilities

more Officer Developrent Programs and NCO Development
Programs as well as improved classes in planning,
conducting training and counseling

more specific feedback during counseling

more involvement of NCOs in military bearing, appearance and
discipline

integration of individual development in leader training
manuals

job-specific leader training programs

keeping new lieutenants in jobs for 3 years

placing more trust in officers and communicating more with
subordinates

making Jjunior leaders responsible for company combat
operations

providing more mentoring

giving extra rewards to soldiers in leadership positions

making it easier to discharge unsatisfactory soldiers.

Discussion

If one examines the long list of leadership criteria that were
gathered during this study, it seems clearly unreasonable to expect
any individual to encompass every one of those excellent
characteristics and abilities. However, the list communicates
several things of significance to both our sponsor and developing
leaders. First, it demonstrates areas where more sophisticated
leaders place higher priorities and, by their emphasis, suggests
areas in which shortfalls may occur most frequently. Second, it
alerts developing leaders to characteristics and abilities that are
more highly valued, as well as to a real need to become familiar
with their commanders’ preferences. Third, the listing includes
trainable items (technical/tactical competence) together with items
that are very much more difficult to train (integrity, boldness).
In terms of including critical leadership skills in Army curricula,
this is a consideration to be carefully weighed.

The wish list concerning improving leader development that
respondents provided also contains significant information. It
informs developing leaders about the limitations and frustrations
experienced by their superior officers and units. It alsc signals
the Army about ways to improve leadership skills development in
unit settings.
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Leadership Training for Cohesion and Motivation
Guy L. Siebold and Twila J. Lindsay

U.S. Army Research Institute for the
Behavioral and Social Sciences

Recent research has demonstrated that the levels of soldier
cohesion and motivation are of critical importance to small unit
performance and highly predictive of small unit performance, as
measured by external observers, in extended field training
exercises (e.g., Siebold and Lindsay, 1991; Siebold, in press).
Significant correlations between soldier motivation and small
unit performance, under the condition of strong leadership, have
reached r = .93. Nonetheless, small units differ substantially
in their levels of soldier cohesion and motivation, as well as in
their performance. Further, median unit levels of cohesion and
motivation in most unit samples are not overly strong (usually
between 3 and 3.5 on a 5 point scale). Major demographic factors
(e.g., soldier’s racial/ethnic group, superior’s racial/ethnic
group, marital status, living on/off post, or having dependents)
do not appear to be significantly correlated with soldier
cohesion or motivation. Time in the unit, however, does appear
to be negatively and non-linearly related to cohesion and
motivation. The authors have concluded that the main determiners
of small unit cohesion and motivation are small group processes
and leadership from the chain of command.

Given the impact of leadership and leadership-influenced
small group processes on soldier cohesion and motivation, the
authors investigated the training which small unit leaders
reported they had on building, assessing, and sustaining cohesion
and motivation among their subordinates. The purpose of the
investigation was to find out how leaders evaluated their
training, what kind of training was considered the best, and how
much of a perceived need there was for stronger training on
motivating subordinates and building unit cohesion

Method

Sample. The sample consisted of small unit leaders in a light
infantry battalion, an airborne battalion, and a mechanized
infantry battalion. Specifically, respondents were 58 squad
leaders, 19 platoon sergeants, 17 platoon leaders, and 8 company
commanders from the three battalions for a total N = 102. Only
36 of the 58 squad leaders had completed the Basic NCO Course;
only 14 of the 19 platoon sergeants had completed the Advanced
NCO Course; 16 of the 17 platoon leaders had completed the
Officer Basic Course; and 6 of the 8 company commanders had
completed the Officer Advanced Course. About one half of the
squad leaders and platoon sergeants had airborne training,
regardless of battalion. Almost all the platoon leaders and
company commanders received both ranger and airborne training.
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Procedure. Researchers met with intact platoon leadership teams
(i.e., the squad leaders, platoon sergeant, and platoon leader
from the same platoon as a group). Company commanders were
interviewed individually. Meetings took place in dayroom or
office settings and usually lasted a little over one hour. At
the beginning of each session, each leader in the session was
given a brief questionnaire (exammnle at Appendix A) so that he
could describe his formal training and his evaluation of his
training (formal or informal) on motivating subordinates,
building cohesion, and assessing their levels in units. After
the questionnaire administration, the researchers conducted
interviews on the same topics and on how to improve leadership
team motivation and cohesion.

Results

Questionnajres. The questionnaire data showed that the small
unit leaders rated their formal school training on motivating
their subordinates and on building cohesion among their
subordinates as generally effective, with response means of 6.7
(SD = 1.8) and 6.0 (SD = 1.8) respectively, using a 10 point
rating scale. The leaders rated their on-the=-iob training while
in units a little higher in effectiveness, with the response mean
for motivating subordinates at 7.2 (SD = 1.8) and for building
cohesion among their subordinates at 6.4 (SD = 2.1). The leaders
rated the effectiveness of their overall training at g;gggg;ng
the level of unit motivation at 6.8 (SD = 1.9) and at assessing
the level of unit cohesion at 6.1 (SD = 1.8). On the other hand,
the leaders indicated that it would be of high value to them to
be able to better assess the levels of motivation and cohesion
among their subordinates, with response means of 8.2 (SD = 1.5)
and 8.1 (SD = 1.8) respectively.

There were no major differences in the leaders’ ratings if
broken out by the leaders’ battalion (i.e., no battalion effect).
However, there were some discernible patterns in the ratings if
broken out by leader duty position (see Table 1). Platoon
leaders and company commanders rated their on-the-job training in
units as more effective than their NCOs did. Leaders in all
positions (but platoon leaders especially) indicated that the
ability to better assess the levels of motivation and cohesion in
their subordinates would be of high value to them. Most leaders
rated their school and unit training concern1ng motivation as
more effective than their training concerning cohesion.

Intervijews. In the interviews, the leaders expressed a less
positive view of the effectiveness of Army schools in training
them to motivate subordinates or build unit cohesion. The
leaders typically stated that the content of the course material
was too general, too little, and usually too underemphasized to
be effective. They wanted more "meat" in the courses and a focus
on what would help them in future assignments. Some of the
courses presented a synopsis of theories (e.g., of motivation),
but the courses did not sufficiently integrate the theories with
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the day to day problems the leaders would face in their units.

On the other hand, most officers raved about the effectiveness of
the (special) training they received in Ranger School (and to
some extent Airborne School) in providing the experiences which
facilitated the leaders’ understanding of the importance and
value of soldier motivation and cohesion. But the value was in
the experience, not in the direct school instruction concerning
motivation or cohesion. It is probably fair to summarize the
comments of the leaders NOT by stating that they felt the school
training was ineffective BUT by stating that they felt the school
training was incomplete and not sufficiently focused on their
upcoming needs as leaders. And the complete segregation, for
example, of almost all formal school training by rank inhibited
mutual understanding and shared views on training concerning
soldier motivation and cohesion. Some leaders suggested pairing
platoon leaders and platoon sergeants, who would serve together
in their next assignments, during the Officer Basic and Advanced
NCO Courses at Fort Benning, GA so that they could take joint
subcourses together with integrated training materials.

In the interviews (as also reflected in the questionnaire
responses), the leaders stated that their best training for
motivating their subordinates and building cohesion came from
their experiences in troop units. Most leaders reported that
they benefited a great deal from other leaders who acted as
(positive or negative) role models or occasionally as mentors.
The leaders also reported that they benefited a lot from informal
peer group discussions, WHEN they had time and facilities for
them. Some reported that higher leaders (e.g., first sergeants
or company commanders) in their units had tried to initiate some
within-unit-leadership training for their NCOs and Lieutenants.
However, usually the implementation of the within-unit training
was overridden by training schedule problems, turbulence, and
various details or taskings. Overall, it is probably fair to
summarize the comments of the leaders by stating that the
majority of leadership training on motivating subordinates and
building unit cohesion comes from leaders informally teaching
leaders and from the experiences of being a leader in a troop
unit. Needless to say, the quality and quantity of this training
is uneven and not integrated across leaders. It is also fair to
say that while many leaders would like to be able to better
manage and assess motivation and cohesion in their units, they do
not view these areas as the source of their greatest challenges
or difficulties (e.g., compared to turbulence, command climate
problems, and coordination with the higher echelons).

Discussion

Most leaders know that soldier motivation and unit cchesion
are important. Recent research has documented their extensive
importance to small unit (field training excercise) performance.
The current research 2ffort and the substantial variation in unit
cohesion and motivation suggest that leaders need to be better
trained and assisted to improve and sustain soldier motivation
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and unit cohesion. The simple question is how can the Army do
this in an effective and cost-efficient way?

While the question is simple, the answer is complex, as is
leader training and development. The first step is that leaders
and appropriate Army institutions must recognize that improvement
in these areas is needed and should be assigned some priority
within the many issues and problems facing the military services
today. As part of that recognition, leaders should understand
that the capability to enhance soldier motivation and small unit
cohesion through better leadership training is an opportunity to
greatly enhance unit performance without a substantial increase
in funds, resources, or personnel. Improvements in these areas
can be part of the answer to maintaining needed capabilities
within the context of downsizing and budget reductions.

Potential fixes to improve leadership skill in motivation
and cohesion are many and not necessarily difficult or costly.
Leadership training (e.g., in the competency areas of "Teaching &
Counseling", "Soldier-Team Development", "Professional Ethics",
"Supervision”, and "Communications") should strongly emphasize
and integrate aspects impacting upon motivating subordinates and
building cohesion. Field manuals, pamphlets, training circulars,
and military qualification standards and materials can provide
more focused and relevant information and ideas in their next
updated versions. Formal Army courses (e.g., Primary Leader
Development Course, Basic NCO Course, Advanced NCO Course,
Officer Basic Course, Officer Advanced Course, and the Battalion
and Brigade Pre-Command Courses) and more specialized training
courses can be examined individually and as a structured system
to improve their substance and integration (i.e., do they have
meat in them, and do they reflect a consistent, sequential and
progressive, coherent picture?). High level unit leaders need to
consider the impact of their decisions, taskings, communications,
and command climate on lower level motivation and cohesion and
get real feedback on the impact. In addition, these leaders need
to consider 1) implementing a stronger and more organized system
of mentoring, 2) establishing a system for getting periodic
objective feedback from subordinate leaders about their units
(simple, cost-effective tools are available for this), and 3)
facilitating leaders working with leaders to enhance unit
cohesion, soldier motivation, and leadership.
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APPENDIX A
LEADER TRAINING & DEVELOPMENT SURVEY--SOLDIER-TEAM DEVELOPMENT

Circle your duty position: Company Commander Platoon Leader
Platoon Sergeant Squad Leader

Circle the formal Army schooling (resident or correspondence
course) you have received (circle all that apply):

BNCOC, ANCOC Ranger, Airborne OBC, OAC, CAS3

Circle the Army Publications (adcressing motivating subordinates
and building cohesion) which you have studied (at any time):

FM 22-8 Unit Cohesion

FM 22~-100 Military Leadership

FM 22-102 Soldier Team Development

STP 21-II-MQS (MQS II) Manual of Common Tasks

Pam 350-2 Training, Developing and Maintaining Unit Cohesion

For the questions below, use a scale from 1 (lowest) to 10
(highest), with 5 being average. Circle your response.

1. Rate the effectiveness of the training you received in formal
Army schooling

--on motivating subordinates:
(Very Low) 1 2 3 4 5 6 7 8 9 10 (Very High)

--on building cohesjion among subordinates:
(Very Low) 1 2 3 4 5 6 7 8 9 10 (Very High)

2. Rate the effectiveness of on-the-job training you have
received while serving in units

--on motivating subordinates:
(Very Low) 1 2 3 4 5 6 7 8 9 10 (Very High)
--on bujlding cohesjon among subordinates:

(Very Low) 1 2 3 4 5 6 7 8 9 10 (Very High)

3. Rate the effectiveness of the training you have received over
your career

--on assessing the level of WM
(Very Low) 1 2 3 4 5 7 8 9 10 (Very High)

--on assessing the level of unit c¢ohesjion:
(Very Low) 1 2 3 4 5 6 7 8 9 10 (Very High)

4. Of how much value to you would it be--to be able to better
assess

--the level of motivatjon in your subordinates?
(Very Low) 1 2 3 4 5 6 7 8 9 10 (Very High)

--the level of cohesion among your subordinates?
(Very Low) 1 2 3 4 5 6 7 8 9 10 (Very High)
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"NEGATIVE" LEADERSHIP AS
REPORTED REASON FOR LEAVING MILITARY SERVICE!

Mary Sue Hay and Trueman R. Tremble, Jr.
U.S. Army Research Institute
for the Behavioral and Social Sciences

It is not uncommon to find that soldiers exiting military
service frequently choose an item like "quality of leadership”
when given a list of possible reasons for leaving. One recent
interpretation (McGee, 1992) suggested that such a finding
indicates a need for better leader development. That is, the
leadership education and training system is not adequately
preparing individual leaders to perform their leadership
functions. While this interpretation may be correct,
endorsements of single items are open to multiple
interpretations. It is, of course, for this reason that scales
composed of a single item, or only a few, are less reliable than
longer scales, where each individual item is presumed to tap into
a slightly different aspect of a larger construct.

Thus, endorsement of a single item such as "quality of
leadership” could indicate dissatisfaction specifically with the
individual’s immediate supervisor, a broader dissatisfaction with
the leadership of the post, or even a very diffuse
dissatisfaction with the total Army, since leaders represent the
larger service to their subordinates. This ambiguity is similar
to the traditional problem of determining leadership
effectiveness--for example, whether to measure leadership
behaviors or group outcomes. The research described here
explores the meaning of such a single-item endorsement.

Method
Source of Data

The Army Career Transitions Survey (ACTS) is an exit survey
for separating and retiring active duty personnel, administered
as soldiers go through out-processing at the Army’s 40 major
Transition Points. The basic ACTS questionnaire is a single-
sheet form, consisting of a few demographic items and 45
satisfaction items which are rated on a four-point scale (Very
Satisfied, Satisfied, Dissatisfied, and Very Nissatisfied).

These 45 items cover various aspects of Army life, including such
considerations as jcb challenge and fulfillment, housing,
benefits, support and recreational facilities, health care,
family services, and job assignments. 1In addition to rating each
of the 45 items in terms of satisfaction, soldiers select the one
item which made them first think about leaving the Army.

!The views, opinions, and findings in this report are those of the authors
and should not be construed as an official Department of the Army position,
policy, or decision, unless so designated by other authorized documents.
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One additional page can be added to the basic ACTS
questionnaire in order to provide data on topics of special
interest. 1Issues arising from Operation Desert Shield/Storm
(ODS/S)--including its impact on Reserve/Guard enlistment
intentions, advice to others on joining the military, and overall
satisfaction with the Army--were addressed by the supplemental
questions discussed in this paper.

Administration of the ACTS began in April, 1991 and is
continuing on an indefinite basis. Data used in the analyses
reported here were collected during the period from April through
December, 1991, and represent 13,275 completed questionnaires.

Analyses

Because it is likely that perceptions of the Army vary
somewhat depending on the reason for separation (e.g., retirement
vs. involuntary separation), as well as differing by Military
Personnel Category (e.g., Officers vs. Enlisted), the sample was
limited to enlisted soldiers who were leaving the Army after
having fully completed their expected terms of service. This
provided a relatively homogeneous sample of 9172 soldiers.

The 45 satisfaction items were factor analyzed, using
principal components analysis. Principal components analysis is
particularly appropriate for an initial pass through the data,
where the general objectives are data reduction and
interpretation (Johnson & Wichern, 1982). Respondents who
indicated that an item was "Not Applicable" were dropped from the
analysis, as were respondents with missing data on any of the 45
items, thus reducing the sample size for the principal components
analysis to 1103. However, this sample size should be more than
adequate for a factor analysis of 45 items.

Five factors were retained, based on a minimum eigenvalue of
1.0 and a scree test. To gain more interpretable results, the
factor structure was rotated using an Egquamax (orthogonal)
method. The Equamax rotation was selected because it is
considered to be particularly good at breaking up the large first
factor that sometimes results from principal components analysis
(Cattell, 1978).

Based on the rotated factor pattern, five scales were
constructed from the items associated with the five factors.
Items with loadings of less than .50 for a factor were completely
eliminated, and items with cross-loadings were eliminated unless
there was a difference in loadings of at least .10. 7Tn those few
cases, the item was assigned to the factor with the higher
loading.

Scale scores were calculated for each respondent, and were
correlated with items from the ACTS supplement which asked about
soldiers’ advice to potential military enlistees, likelihood of
joining a Reserve or Guard unit, overall satisfaction with the

108




Army, and satisfaction with their leader’s technical competence
and concern for soldiers. Sample sizes for the correlational
analyses ranged from 8257 to 8981.

Results

The rotated factor pattern is shown in ‘fable 1, with a
description of each item, as well as our subjective name for each
factor. The five factors together explained 61% of the variance,
with each factor of the rotated factor structure accounting for
approximately 12% of the total variance. This "evenness" of the
factors in explaining the variance is chiefly because of the
Equamax rotation, which tends to balance out the factors. The
fourth factor, "Leadership/Leadership Climate,” is the primary
focus here. This factor explained 11.96% of the total variance.

Correlations of the scale scores (derived from the factor
analysis) with seven relevant items from the ACTS supplement are
shown in Table 2. Both scales and items were scored in positive
directions. That is, the higher the scale score, the higher the
satisfaction, and the higher the item score, the higher the
degree of positive advice, likelihood of joining a Reserve/Guard
unit, or satisfaction with the Army and with leaders’ technical
competence and concern for soldiers’ welfare.

Note that all correlations in Table 2 are positive. This
means that the higher the satisfaction, the greater the
likelihood that the soldier would give favorable advice, join a
unit, be satisfied with the Army experience, or believe that Army
leaders were technically competent and concerned about their
soldiers’ welfare. Note also that the Leadership/Leadership
Climate scale is the strongest correlate of six of the seven
items in Table 2. It is also the second strongest correlate of
overall satisfaction with the Army experience, surpassed only by
Professional Development.

Discussion

"Quality of Leadership and Management" has consistently
received one of the lowest satisfaction ratings of the 45 items
in the ACTS questionnaire (McGee, 1992). 1In addition, this item
has been one of the most frequently selected when soldiers choose
the reason which first made them think of leaving the Army. The
question, of course, has always been: What, exactly, do these
soldiers mean what they think of "leadership"? This research
provides some insight into that question.

Based on our results, it appears that soldiers really do
mean a unique constellation of leadership behaviors, rather than
some diffuse dissatisfaction with the Army. The first four items
on the Leadership factor--Quality of Leadership and Management,
Supervisor Competence, Respect from Superiors, and Recognition
for Accomplishments--reflect leadership characteristics which are
primarily, if not exclusively, under the control of the
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individual’s immediate superiors. The other three items--Amount
of Regulations/Discipline, Amount of Personnel to do Work, and
Number of Quick Response Tasks--are probably less directly under
the supervisor’s control. We believe, however, that these items
are associated with leadership behaviors. That is, these are
aspects of the soldier’s job where the superior can have some
impact, if not absolute dominion, because it is the immediate
leader who transmits these facets of the Army to the soldier.

Table 2

Correlations of Scale Scores with Items from ACTS Supplement

Scale

Living Pamily Leader- Prof.

Environ. Cond. Care ship Devel.
Advice to friend on seeing .28 .24 .22 .35 .32
a military recruiter
Advice on joining the Army .24 .21  -18 .32 .29
How likely to join .11 .08 .09 .14 .12
Army Reserve Unit
Bow likely to join .06 .05 .09 .10 .08
Army National Guard Unit
Overall satisfaction with .30 .29 .26 .45 .47
the Army experience
Belief in Army leaders’ .31 .19 .22 .55 .38
technical competence
Belief in Army leaders’ .32 © .21 .24 .53 .38

concern about soldier’'s welfare

Note. All correlations are significant at p < .001.

It is worth noting that we explored a number of factor
extraction and rotation methods, with varying numbers of factors,
before finally selecting the one reported here as having the most
interpretable results. These methods included principal factors
extraction, as well as principal components analysis, and both
orthogonal (Varimax, Equamax) and oblique rotations (Promax,
Harris-Kaiser). 1In all cases, we found that the first four items
were consistently grouped together and that this cluster of items
always loaded first on a factor. The tendency of these four
items to cluster together, regardless of the specific factor
solution, suggests a certain stability in the meaning of
"leadership."
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The stability and validity of the Leadership factor is also
supported by the finding that satisfaction with leadership was
most strongly correlated with the belief that the individual’s
Army leaders were technically competent and concerned with
soldiers’ welfare. These are usually considered the two major
dimensions of leadership and a relationship with "quality of
leadership” is precisely what we would expect to find.

Overall, these findings suggest that these leadership
behaviors may have a strong influence on soldiers’ perceptions of
the Army. The correlational analyses show a clear trend in which
satisfaction with leadership is more strongly related than any of
the other factors to several items which have implications for

the Army.

Satisfaction with leadership tends to be associated more
closely than other factors with the extent to which veterans will
prove to be valuable ambassadors for recruiting, by their advice
to potential recruits. This holds true, also, for the
relationship between satisfaction with leadership and the
likelihood of joining an Army Reserves or National Guard unit
after separation, but the relationships are much weaker in this
area.

Most interesting, perhaps, is the finding that soldiers’
ratings of overall satisfaction with their Army experience tend
to be more closely related to the Leadership factor than to other
factors emphasizing such basics as pay, family benefits, and
living conditions. Only satisfaction with professiocnal
development opportunities is more strongly associated with
overall satisfaction, and the edge is very slight.

Given these findings, it appears that emphasizing the
development of high-quality leadership skills, in both technical
and affective domains, could well prove beneficial to the Army.
Satisfaction with leadership seems to be a major part of
veterans’ overall perceptions of the Army, satisfaction with
their Army experience, and future behaviors.
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The Naval Junior ROTC Leadership Academy

By

Donald E. Dorin, Ph.D.
NJROTC Cadet Education

Chief of Naval Education and Training
NAS Pensacola, Florida

Shortly after noon some participants begin arriving by private automobiles,
a number of others show up in school mini-vans, but most of them disembark
from naval C-9 aircraft. During the month of June, this scenario is being
played at several naval bases throughout the country. 1Its the time of the
year when 900 Navy Junior Reserve Officer Training Corps (NJROTC) cadets
from 226 NJROTC units throughout the nation give up seven days of their high
school summer vacation to attend the Naval Junior ROTC Leadership Academy.

The NJROTC Leadership Academy is like the NJROTC itself, a special program--
one of self-development and opportunity for young men and women who are to
become cadet leaders in their respective high school NJROTC units. Cadets
selected for the Academy engage in an exciting and challenging course of
study, with the principal goal of developing citizenship, leadership,
teamwork, and high standards of personal appearance,

For the past several years the Naval Junior ROTC Leadership Academy training
has been held at Pensacola, Norfolk, Annapolis, Great Lakes, Corpus Christi,
San Diego and Alameda. Participating cadets understand they will remain in
a controlled atmosphere during their stay, although some limited free time
may be available. Cadets are informed that the purpose of the program is to
prepare them for leadership roles in their respective units. All NJROTC
cadets are thoroughly counseled on the physical and disciplinary demands of
this accelerated training. They are made aware of what is expected of them
at the Leadership Academy before they decide to attend, and told there will
be very little time for socializing and recreation.

Academy instructional staff are solicited from area NJROTC units on a
voluntary basis. Efforts are made to provide for a balanced instructional
staff in an attempt to avoid having "too many Chiefs (NJROTC naval science
instructors) and not enough Indians (associate naval science instructors)."
Personnel selected have a minimum of 2 years as an instructor in the NJROTC
program,

Instructors selected for Leadership Academy are provided with a copy of an
Academy Administrative Manual, Instructor Guide, Cadet Guidebook, and a
proposed training schedule. With these documents available, instructors have
ample time to completely familiarize themselves with the subject matter, the
instructional references, and the training aids. Each instructor annotates
and customizes their lesson guides for ease of use.

The nature of the Academy requires instructors and escorts to set appearance
and behavior standards that cadets can only hope to emulate. At no time is
profanity used by instructors when addressing, correcting, or inspecting
cadets. Also, instructor’s uniforms are expected to be impeccable at all
times, and worn correctly. Attention to detail is essential.
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During the seven days the cadets attend the Leadership Academy, they attend
classes and are tested on their ability to compete in a stringent physical and
mental environment. Classes consist of subjects on physical fitness,
practical leadership, advanced military drill, orienteering, service etiquette
and social manners, self-awareness and NJROTC subject areas which familiarize
the cadets with the many duties in the administration of an NJROTC unit.

Cadets completing the entire leadership syllabus in a highly successful manner
are awarded a distinguishing silver shoulder cord. Those cadets who, for a
variety of reasons fail to meet minimum requirements in any major
instructional area, may receive a certificate of completion but they will not
receive the silver cord. Cadets who arrive physically unfit, are unmotivated,
or project an unacceptable attitude, will not receive the silver cord either.

Cadets selected for the Leadership Academy must meet the following criteria:

1. Be a second or third year male or female cadet expected to return and
complete the junior and/or senior year in the unit, or be an outstanding
first year student slated for a leadership position in the unit.

2. Have no record of disciplinary problems in the unit or school.
3. Have a high school grade point average of 2.5 or higher on a 4.0 scale.
4. Be highly motivated and well trained in the basics of military drill.

5. Demonstrate to the unit’s naval science instructor (NSI) an aptitude
for the NJROTC that will ensure success in a military training
environment.

6. Be in good physical condition as determined by participation in school
physical activities. A cadet must have earmed the Physical Fitness
ribbon before selection.

7. Having demonstrated to the NSI, no more than 6 weeks prior to the
Academy, that the cadet can perform the required number of sit-ups and
push-ups, and achieve the required time in the 1.5 mile run.

Al] exercise requirements are expected to be completed on the second full day
of the Academy. Failure to meet minimum times and numbers may result in a
cadet's immediate departure from the Leadership Academy at his/her own
expense. Anyone not passing the PT requirements on the second day is brought
before a review board of at least three Academy staff members to consider
extenuating circumstances. The board determines the proper course of action.

Cadets failing to complete the qualification requirements do not receive the
silver cord awarded at graduation.

Naval science instructors are expected to test their cadets to assure that
minimum requirements can be achieved prior to Academy departure. Instructors
must also be careful not to bring or send cadets who may have a medical or
physical fitness problem which would prevent participation. Cadets are
required to complete medical and dental accident Insurance data on the NJROTC
Standard Release Form. The release form is rescreened upon arrival. Should
screening indicate that a cadet is not fit for training or the insurance data
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is lacking, he/she is not accepted. Particular attention is paid to cases
vhere the cadet is taking medication that could limit participation.

Personnel and barracks inspections, and proper grooming standards play an
important part in the Academy training. Male cadets have NJROTC regulation
haircuts, female cadets are not allowed to wear make-up, and NJROTC uniforms
are required for the entire period of training. Uniforms, quarters, bunks,
lockers, and personal gear are inspected at least once a day. Cadets are
expected to improve their appearance and give attention to detail as the
course progresses. With the number of cadets involved, it is mandatory that
personal hygiene is of prime importance. All cadets shower, and shave (if
necessary) daily. Failure to meet standards results in a reduction in
overall grades for the Academy.

When conducting the Academy, certain leadership activities are mandatory,
and certain activities are optional, depending ugon base locale and
available facilities. The following items are mandatory and have priority
when preparing Academy training schedules:

1. The physical training requirements for completion of the Academy.
2. The full practical leadership series including:

a. Leadership characteristics demonstrated by use
of VHS videocassette dramatic vignettes.
Service etiquette and social manners.

The leadership field event (orienteering)
Platoon drill and ceremonies.

Obstacle course.

a0

There are other military leadership activities which can be scheduled, time
permitting, but are optional and considered secondary to the aforementioned
primary practical leadership training. The NJROTC Leadership Academy staff
members are guided by the Academy mission and objectives in all Academy
matters. The four main objectives for the Leadership Academy are:

1. To promote habits of orderliness and precision, and to develop respect
respect for constituted authority.

2. To challenge and motivate cadets to push toward their physical and
intellectual limits, Cadets will continually be called upon to meet high
standards of personal appearance, self-discipline, and meticulous
attention to detail.’

3. To instill a high degree of personal honor, self-reliance, and
confidence in each cadet by presenting a military environment in which
cadets will be forced to rely upon themselves and their shipmates to
study, work, and learn.

4. To enhance the basic attitude, knowledge and skills required to
practice the art of leadership.

Because the main objective of the Leadership Academy is to prepare selected
NJROTC cadets for leadership roles, a significant amount of time is spent
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teaching the cadets certain leadership characteristics which aren’t
necessarily available nor normally taught at their home unit. The Academy
instructors have lesson guides which outline 22 specific leadership
characteristics to be presented and discussed in the classroom. The
individual lesson guides have been developed in a style that provides for a
logical lecture and discussion sequence of content, and seeks to elicit active
verbal participation by the Leadership Academy cadets. Included with each
lesson outline is a brief VHS videotape vignette designed to be viewed as a
supplement to the classroom instructor’s lecture. It is intended that with
the presentation of the classroom lecture and the showing of the vignette, no
more than twenty to thirty minutes of classroom time be given to an individual
leadership characteristic. The 22 cadet leadership characteristic outlines
and videotape vignettes are as follows:

Leadership Topic

Leadership: Making Things Happen Through People.
Issuing Orders to Subordinates.

Providing Effective Feedback to Seniors and Subordinates.
Developing Loyalty: A Two-way Street.

Establishing Goals.

Disciplining Inappropriate Behavior.

Developing a Positive Mental Attitude.

Delegating Authority.

Making a Decision.

10. Maintaining Integrity.

11. Taking the Initiative.

12. Managing Time and its Importance.

13. Developing Economical Working Habits.

14. Being Physically Fit.

15. Rewarding Accomplishments.

16. Communicating and Keeping and Open Mind.

17. Planning for the Unexpected.

18. Having Self Discipline and Relationships with Subordinates.
19. Overcoming Bias and Prejudice.

20. Maintaining Safety and the Minimization of Accidents.
21. Developing Teamwork and Coordinating Operations.

22. Monitoring the Plan.

WP WN

The Instructor Guide and corresponding videotape vignettes have been developed
in a sequential format for ease of use. The individual lessons are divided
into several sections: (1) the first three sections are lecture/discussion
topics which the instructor presents to the class allowing 2-3 minutes for
each lecture/discussion topic; (2) the fourth section is a discussion topic
that takes about 2 minutes to set a frame of reference from which the cadets
are to view the brief videotape; (3) the fifth section on the outline uses

no more than 6 minutes for the actual classroom showing of the leadership
vignette and a short period of time in which the cadets discuss the

leadership characteristic and the vignette among themselves; (4) the sixth
section of the lesson takes 10 minutes or less for the cadets to summarize the
leadership style exhibited by the cadet(s) in the vignette; and (5) the final
section takes about 3 minutes for the instructor to summarize the unit topic
and the lcarning outcomes from this lesson. The Instructor Guide is not
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designed as a verbatim script to be read by the instructor to the cadets, but
rather as a basic outline for the instructor to follow in his/her lecture or
discussion of the leadership characteristic. Most instructors paraphrase the
wording contained in the written outline, and expand on the topic with
personal experience and past training.

Instructors begin the academic portion of the Leadership Academy by
establishing contact with the cadets. They explain how the lessons and the
videotapes will be presented. Some of the vignettes dramatize a positive
example of the leadership characteristic, some of them dramatize a negative
example, and a few present both a positive and negative characteristic. They
explain the value of learning the various leadership characteristics and their
effect on helping the cadets to assist the NSI in the running of the NJROTC
unit. Cadets are informed that they will be expected to exhibit this kind of
behavior should he or she be placed in a leadership position in the coming
school year. The class is divided into sections of 5 to 7 cadets each,
depending upon the number of cadets in the class, and told that each group
will have a spokesperson who will summarize their group’s general consensus of
opinion on the leadership style exhibited by the cadet(s) in the videotape
vignette. To prevent one cadet from being the only speaker, a different cadet
serves as the spokesperson for each leadership characteristic.

Cadets also spend a portion of their time at the Leadership Academy studying
the survival skill of orienteering. Learning to find their way in unfamiliar
countryside is that aspect of the leadership training whereby the cadets
combine their total talents of common sense, intelligence and physical
abilities to solve a land navigation problem and learn the skills of
teamwork. Cadets are divided into groups of 5 or 6 members, briefed on the
grid system of map construction and use, shown the general layout of the
particular course, explained the procedure for reading the location of an
object, then sent out in different directions alternately. Instructors stress
that in an orienteering situation, teamwork is essential. All team members
must share all their skills for the benefit of the team’s accomplishment.

Attending classes where service etiquette and social manners are taught is a
popular part of the leadership training with the cadets. Instructors
emphasize that good manners are important to get along in our society, but
are essential if one is to get ahead in life. Cadets study the importance
of making a good first impression, and the importance of personal cleanliness
and hygiene. They learn the value of keeping timely appointments, and that
promptness and responsibility go together. Instructors explain to the
cadets how to conduct themselves with decorum at all times. To teach the
customs, courtesies, and etiquette relevant to a formal sit down dinner,
instructors use the base mess hall to demonstrate to the cadets the proper
dinner manners, eating habits and table settings.

On the average two sessions a day at the NJROTC Leadership Academy are devoted
to military drill. 1In addition to these scheduled sessions, opportunities to
teach drill are available when cadets move to and from classes, meals and
various activities. Drill instructors seize every opportunity to accomplish
the goals and objectives for military drill. The purpose of any training at
the Leadership Academy is of course "Leadership,” and all drill activities
emphasize those purposes of military drill that particularly aid in the
development of leadership techniques.
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The objectives for drill training is to enhance the individual cadet’s
opportunity to gain confidence in his/her leadership ability. Cadets are
taught the necessary skills to lead other cadets in military drill. Emphasis
is placed on instruction in proper methods of giving commands, such as correct
voice inflection and projection, the timing and use of proper cadence, and the
training in giving remedial instruction to other cadets. During the week all
cadets are provided the opportunity to lead other cadets in squad and platoon
close order drill in order to gain the confidence and assurance necessary to
assist in instruction of junior cadets in their respective units.

The schedule for military drill sessions is "open ended,” that is, there are
no strict expectations of progress for each session. Although the cadets all
have at least a year of experience in drill, their skills will vary and some
additional instruction in basics may be necessary at the beginning of the
training cycle.

Drill competitions are schedulad often between platoons to add to the
competitive spirit and pride in the individual platoon. Instructions for
these competitions are issued to drill instructors early in the training cycle

and drill instructors are encouraged to allow the platoons to practice in
order to be at their best.

and psychological stress imposed on the cadets by the Academy instructors.

This does not include profanity or other display of verbal abuse. This helps .
instill within the cadets, self-discipline, subordination, and the ability to ]
work towards important Academy goals. Despite the numerous upsetting

distractions caused by this psychological stress, it contributes towards .
building cadet self-confidence, and plays a part in giving cadets who complete -
the training, a feeling of having succeeded at a difficult series of tasks. }

An important aspect of the training at the Leadership Academy includes verbal /

Leadership Academy graduates are not allowed to return to their units with the i
notion that yelling, harassment, and the imposition of stress constitute good

leadership. Cadets in leadership positions who try these methods on

subordinate cadets, create problems for all concerned. Therefore, at the end

of the Leadership Academy, a special effort is made which emphasizes to the

graduates the purpose of the stress, the shouting, and the petty abuse they

experienced during the Academy. A final review of the leadership principles

and concepts discussed throughout the Academy reinforces the idea that a good

leader does not lead by frequent intimidation, and that this is is not the way
a good leader performs.

Formal graduation exercises conducted at the end of training are open to the
public and attended by high ranking dignitaries. The public perception of
how well a military group is trained is often based on the success of their
performance in military drill at these functions. Therefore training time
is set aside for the practice of the graduation pass-in-review.

The Naval Junior ROTC Leadership Academy is a physically and mentally
demanding but very rewarding experience. Those cadets who come well prepared
receive a tremendous benefit from this program. Over the past several years
the numbers of cadets receiving leadership training has continued to
increase. Graduates of the Leadership Academy return to their units well
prepared to assume their NJROTC responsibilities as cadet leaders.
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LEADERSHIP RESEARCH AT THE AIR FORCE HUMAN RESOURCES DIRECTORATE

Thomas W. Watson
Leasley K. Besetsny
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Leadership is an important issue in the United States military services. The Amy is the lead service in
leadership research and has been involved in this type of research for many years, for the effective functioning of
cohesive, motivated soldiers, working as a team, is critical to their mission, However, the other services are
increasing their interest in leadership research, and interservice collaboration is becoming more common, This
paper addresses leadership research at the Air Force Ammstrong Laboratory’s Human Resources Directorate, the
personnel research amm of the Air Force, However, it should be noted that the United States Air Force Academy
also conducts leadership research (USAFA, undated).

The need for Air Force leadership research is underscored by Scott (1987), who indicated that dissatisfaction
with leadership is often a cause of pilot retention problems. Recent surveys administered by HQ AFMPC and
HQ USAF also report considerable dissatisfaction with senior leadership and concerns that leaders may not be
sufficiently sensitive t0 pecple or their needs.

The Leadership Effectiveness Assessment Profile (LEAP)

As an initial leadership research project, begun in the late 1980’s, the Human Resources Directorate
developed and field-tested the Leadership Effectiveness Assessment Profile (LEAP), a biographical inventory
designed to measure leadership and management potential, ability to function well in team situations, propensity
for commitment to the Air Force, and related attributes. Initially, both officer and enlisted versions of the LEAP
were planned. The officer version underwent initial development (Appel, Grubb, Shermis, Watson, & Cole,
1990) and iterative field testing and refinement (Appel, Quintana, Cole, Shermis, Grubb, Watson, & Headley-
Goode, in press). The ealisted version underwent taxonomic and item pool development, but field testing and
refinement await additional evidence of the utility of the officer LEAP (Appel, Grubb, Elder, Leamon, Watson,
& Earles, 1991). The officer LEAP underwent six iterations to date, as summarized in Table 1. Sample sizes
ranged from smail (61) to moderate (673). Cadets or junior officers were used as subjects.

Table 1

Overview of LEAP Field Testing

LEAP Population Sample Location Type of Type of

Version  Sampled Size Administration  Feedback

0-1 Junior 61 Randolph, One-on-one oral Face-to-face
officers Brooks AFBs

0-2A Junior n Keesler AFB Small group Focus groups
officers

0-2B 1990 ROTC 34§ Lackland AFB  Large group Questionnaire
(ROTC) summer cadets .

0-2B OTS 72 Lackland AFB  Large group Questionnaire
(OTS) cadets
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0-2C oTsS 156 Lackland AFB  Large group Questionnaire
(OTS) cadets
0-2D 1991 ROTC 673 Lackland, Large group None
(ROTC) summer cadets Lowry,

McConnell,

Plattsburgh,

Vandenberg AFBs

In its most recent form, the LEAP is composed of 12 scales measuring leadership constructs, plus a faking
detection scale. Scales range from 8 t0 23 items and the total number of items in the latest version is 120. The
various scales investigated are identified in Table 2. During LEAP field testing, problems were sometimes
encountered in obtaining sufficient subjects and adequate criteria. However, we were quite successful in
obtaining rich feedback from subjects for instrument improvement, especially during the first and second field
tests in which one-on-one or small group feedback was obtained. Thus, respondents became co-developers of
the instrument. LEAP field testing was moderately successful, despite the obstacles faced. As shown in Table
2, test-retest reliability data collected on the last three versions generally improved with successive versions.
However, even for version 0-2D using the empirical key, reliability data for four scales fell below .50.

Table 2

-R liabili B
Scale 0-2B 0-2C 0-2D 0-2D
(n=72) (m156) (nm430) (n=263)
Total LEAP Score 64 6 73 )
Transformational Leadership .60 A6 65 46
Transactional Leadership 15 20 48 A8
Decision Making Ability 57 55 63 .67
Giving and Seeking Information 48 67 54 66
Team Player Orientation AS .70 61 54
Self-Sufficiency Orientation ) 58 63 49
Physical Fitness Factors 49 .80 y)! .63
Institutional Commitment 31 59 67 .66
Occupational Commitment )| 47 - -
Persistence to Excellence .80 .83 81 .78
Toleration of Adversity 47 .65 63 64
Socialized Power - - 58 58
Retention Propensity - - 79 .66
Quantity of Work Altemnatives 81 84 - -
Quality of Work Alternatives 46 82 - -
Faking Detection - - 65 43

Time Interval (in months) 1

[ ]
—
[

*Unlike the other three data sets, these results are based on the ordinal empirical
key rather than the rational key.
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Validation was accomplished during the latest field test using ROTC field training performance (FTP) scores
and responses to a 19-dimension Air Force Peer Rating Form (AFPRF) created to parallel the LEAP dimensions.
Relationships between the LEAP scales and AFPRF dimensions were not strong. However, when the ordinal
empiricai key rather than the rational key was used, each of the LEAP scales correlated significantly with FTP
except Transactional Leadership. In addition, the ordinal empirical key was successful in predicting 27% of the
overall criterion variance. These data are presented in Tables 3 and 4. The LEAP was far more effective than
the Air Force Officer Qualifying Test (AFOQT) in predicting the FPT criterion. The AFOQT alone accounted
for only 4% of the explained variance. Together they contributed 30%.

Table 3

LEAP Scales Validated Against Field Training Perfi Score
LEAP Scales Rational Key" Ordinal Key®
LEAP TOTAL 1 45eee
Transformational Leadership 03 2100
Transactional Leadership .05 .04
Decision Making Ability .05 Dees
Giving and Seeking Information 07 218
Team-Player Orientation .10 .15%=
Self-Sufficiency Orientation o 2508
Physical Fitness Factors A9 350
Institutional Commitment .05 14+
Persistence to Excellence 1 258
“oleration of Adversity .10 10*
Socialized Power .01 Neee
Retention Propensity -.04 .08+

‘n= 382, .h_ = 263.
*p < .05. **p<.0l. ***p<.001

Table 4
Regression Analysis Predicting FTP Score Based on Ordinal Key*

Cumulative
Step Variable Entered R? R? F P
1 Physical Fitness A2 12 44.18 .0001
2 Persistence to Excellence .04 .16 16.46 .0001
3 Socialized Power .03 .19 11.76 .0007
4 Self-Sufficiency Orientation .03 2 10.36 .0014
5  Retention Propensity 02 24 623 0131
6  Giving and Seeking Information .01 25 6.02 .0147
7  Decision Making Ability 01 .26 455 0336
8  Transformational Leadership .01 27 311 0790
‘n = 263.
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Proposed Medical Treatment Facility Leadership Research

Duing July 1992, the Wilford Hall USAF Medical Center Commander requested our assistance in the
identi ication, recruitmert and preparation of medical treatment facility commanders. He had been asked by
the . .« Force Surgeon General to chair an ad hoc committee to address these issues. The senior author met
wit’ the committee on 21 September 1992 to gain a better understanding of the issues and will report back
te he committee in February 1993 on an initial survey of physicians.

A Physician Leadership Survey has been developed and will be reviewed by the Surgeon General’s
committee, and finalized during November 1992, This survey focuses on incentives and disincentives for
command, including future incentives which could be used to interest physicians in assuming command
positions. The survey also addresses physicians’ willingness to pursuc management training and asks general
attitudinal questions about the role transition from direct care to command.

We will propose to the committee that a multimethod approach be used. We will reccommend that
interviews be conducted with physicians, individually and in -mall groups, at southwestern United States
locations to complement the survey approach. We believe :%.¢ problem is so multifaceted that these plans
constitute only the early stages of a longitudinal investigation into a variety of issues. We may be able to

draw upon the fine work already performed by the Army in Executive Leadership (Jacobs & Jaques 1987,
1990, 1991).

Future Directorate Leadership Research

Medical executive leadership research will be pursued vigorously. Also, work will need to continue on the
LEAP if it is to be prepared for operational use. Additional instrumentation for identifying leadership
potential at the point cf entry may also be needed, but would not be limited to biodata. However, recent
collaboration with the other services, and our own review of the leadership literature, suggests that our
leadership program should be expanded and refocused. In addition, it should emphasize increased
cooperation within and across the services, and with academia.

Leadership is an extremely complex, multidetermined phenomenon. As the integrating conceptual
framework provided by Yukl (Van Fleet & Yukl, 1986; Yuki, 1989+, 1989b) attests, leadership involves a
myriad of factors including leader and member characteristics; skills; behaviors; personal and other sources
of power; and intervening, situational and end-result variables. Therefore, it follows that leadership should
not be divorced from the organizational processes of which it is a part (Hosking & Morley, 1988; Jacobs &
Jaques, 1991). Also, as Yukl (1989b) and Rast (1991) explain, there is an emerging trend toward decreasing
the focus on formal leaders and acknowledging that leadership is a shared, multidirectional process between
members embedded in organizational or other social systems. Thus, leadership must be studied in context:
in the context of the developing self and one’s relationship to the external world (Forsythe, 1992, Kegan,
1982; Kegan & Lahey, 1984; Kuhnert & Lewis, 1987; Roberts, 1987); in the context of interactions with
others (Jacobs, 1979; Katz & Kahn, 1978; Likert, 1967); in the context of the increasingly complex cognitive
demands placed on leaders as they ascend to senior exccutive levels (Jacobs & Jaques, 1987, 1990, 1991:
Sashkin & Fulmer, 1988); and in the context of the politics, structure, culture and climate of organizations
(Hosking & Morley, 1988; Jacobs & Jaques, 1991; Jaques, 1976; Schein 1985; Yukl, 1989a, 1989b).
Leadership as a shared social process is consistent with recent advice from our former Chief Scientist that we
return to studying organizations, not simply personnel (Howell, 1992). It is also consistent with the concept
of empowerment so commonly referred to in the “total quality” movement, which is a modern manifestation
of the participative management premises of 30 years ago (Howell, 1992; Yuki, 1989b). As Graham (1988)
emphasized, "Fostering follower autonomy is the hallmark of effective leadership® (p. 73).

In planning future leadership research, we will take into account the complexities discussed above. We will
study leadership in the actual organizational environments in which it occurs. Alternatively, we will study
leadership in training settings which provide special opportunities for assessment. In addition, we may examine
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leadership in leadership laboratories in which real-world conditions are simulated under more controlled
conditions. Emphasis will be placed ~1 how teams function effectively.

Since methods for studying leadershiy have their limitations (Schriesheim & Kerr 1977; Yukl, 1989b),
multiple methods will be used and new metkods explored. Surveys and individual or small group interviews will
be used in many situations, but not exclusively. Formal and informal leadership will be addressed, and vertical
and horizontal communication and linkage patterns will be examined. Direct or indirect leadership at multiple
organizational levels will be studied to identify specific role demands at these different levels and the requisite
skills, abilities and attributes needed for effective performance. Often neglected developmental, cognitive and
situational factors will be given explicit consideration. Rescarch will also seek to identify what is the most
appropriate approach to leadership in different situations or for different types of organizational members.
Traditional conceptions of leadership may be counterproductive in those instances where substitutes for
leadership exist (Howell & Dorfman, 1986; Kerr & Jermier, 1978), or when work teams are self-manzged
(Manz & Sims, 1987, 1989).
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Discussant Remarks
Reducing Attrition: No More Tiers?

by

W. S. Sellman
Office of the Assistant Secretary of Defense
(Force Management and Paersonnel)

In 1977, the Office of the Secretary of Defense and the Office of
Naval Research conducted a 3-day conference on attrition screening.
Service researchers and policy makers attended to learn what might be
done to control first-term attrition. Shortly after this conference,
the Office of the Secretary of Defense issued a policy memorandum in
which it directed the Services to maintain a specific level of
attrition. Not amazingly, within about 3 months the Services had
achieved that level. Consequently, it should be noted that while we
are engaged in research to predict attrition from variables that
could become part of the personnel screening system, attrition itself
is managed. :

There are many officials within the Services who believe that a
given level of attrition is appropriate; no matter the quality of
people entering service, there will always be some who will not
adapt. After the 1977 conference, two different ways of controlling
attrition were reviewed. One was a selection and classification
approach. The other was organizational development--changing the
environment which exists within the military that leads to attrition.

Today, 15 years later, attrition is still at about the same
level that it was in 1977. 1Individuals with a regular high school
diploma attrite at a rate of about 20 percent; non-graduates and
people with alternative education credentials attrite at about a 40
percent rate. This means, as Jim Kinney pointed out, that out of
every 10 non-graduate and alternative credential applicants, six
would be successful. Because we cannot identify those six reliably,
there has been a tendency to exclude the entire group. In essence,
we are throwing away six out of 10 young people who could be success-
ful members of the military, if given the opportunity. That is our
actuarial approach.

Today’s world is more complicated than in 1977, as described in
Janice Laurence’s paper. The 1987 revision to the education tiers
based on actual attrition rates of recruits with different creden-
tials held great promise for reducing turnover and saving millions
of doliars by avoiding costs of recruiting, training and equipping
replacements. Nevertheless, because of political pressure, the




education tiers used in 1992 are not the empirically based tiers
originally established in 1987. Home schoolers should be in Tier 1
and adult diploma holders should in be Tier 2. I have no doubt that
an attempt to return adult program graduates to Tier 2 would lead to
intensive lobbying and congressional intervention.

In a way, my office, the Directorate for Accession Policy in the
Office of the Secretary of Defense, is to blame for this conundrum.
At the end of each quarter, we issue a recruiting press release. 1In
it, we report to the Congress and the American public the aptitude
levels and educational attainment of new recruits. We also report
these statistics to Congress as indices of recruit quality. As a
result, the Services have developed a score card mentality. They
compare themselves on the basis of these measures. They program
their recruiting resources on the basis of recruit quality, and
defend their budget requests to Congress on the basis of recruit
quality.

Attrition statistics are not reported to Congress, nor are they
shown in the press releases. The Services only pay lip service to
attrition when justifying why they recruit high school diploma
graduates. The Services would rather look good and recruit people
with diplomas than they would like to control attrition. According
to the General Accounting Office (GAO), every time someone leaves
service prematurely, it costs $18,000 to recruit, train and equip a
replacement. Today, we are recruiting almost no one who does not
have a high school diploma and yet attrition rates have remained
constant. Attrition looks like it did 10 years ago, and even 15
years ago. The Services prefer to recruit diploma graduates and
justify that recruiting strategy on the basis of controlling attri-
tion. Yet somehow, more graduates never gets translated into reduced
attrition. That is really a serious problem.

Now, a couple more random thoughts. When the GAO was asked by
Congressman Thomas Sawyer to review the EBIS study, it was clear they
had received their marching orders to discredit the research--this
despite the fact that the GAO had previously published three reports
urging recruitment of high school diploma graduates to control
attrition. The GAO also had in 1982 issued a report urging the
Services to implement a biodata questiornaire, such as the Armed
Services Applicant Profile. This time the GAO clearly had their
instructions from Congressman Sawyer and Senator John Glenn. We were
told education credentials were not good enough because high school
diplomas correlate with attrition only about .22. 1If we refused to
place adult diploma holders in Tier 1, Congress would have a reason,
this low correlation, to outliaw the use of education credentials in
enlistment screening. 1In fact, congressional staffers threatened
that if we did not move adult graduates back to Tier 1 that they
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would codify in law language that would prohibit screening on the
basis of education credentials.

Finally, the Navy is to be commended for its work on the Compen-
satory Screening Model. I wish they were using it with all appli-
cants, not just nongraduates. It took considerable courage to
implement CSM at all, because the Navy’s nongraduate rate (using a
model that will probably result in a more GEDs) will rise. 1In 1977,
the Air Force implemented a similar compensatory screening system
called IMAGE, and it worked. It lowered attrition and expanded the
manpower pool. Yet, after about 6 months, IMAGE was discontinued
because the Air Force’s nongraduate rate was increasing. Never mind
that IMAGE would save money though reduced attrition, the Air Force
was sensitive about having more nongraduates enter service. I hope
the Navy will be able to stand fast against this kind of pressure.

I also would like to see a biodata questionnaire used with CSM--
at least to try it operationally to see if coaching and faking really
are insoluble problems. The Services are opposed to such a question-
naire because they do not want to turn away a single high school
diploma graduate who is otherwise qualified for enlistment. So, I
doubt if we will ever truly know if biodata questionnaires will work
as part of an actual personnel selection system.

In sum, we have come a long ways in the last 15 years in develop-~
ing a viable and valid attrition screening system, but we still have
further to go. The research described today is impressive and should
be pursued vigorously. Perhaps as a result, maybe at some future MTA
conference we can announce that the attrition screening problem (both
political and technical) has been solved. Not likely, but you never
know.
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Education Standards in the Military:
The Way They Were, Are, and Will Be'

Janice H. Lanrence
Human Resources Research Organization

If you've heard it once, you've heard it a bazillion times: The personal characteristic most related to
completion of a term of enlistment is education credential. Thus, to screen for first-term attrition, the Military
Services consider a prospective recruit’s educational background--not for the content but for the credential
Since the 1960s, high school graduation status has been used to predict who is likely to finish an obligated
term. Decades of research have corroborated the finding that high school diploma holders have almost an 80
percent chance of completing the first three years of service whereas the corresponding figure for nongraduates
is between 50 and 60 percent. Screening on the basis of high school diploma status was a reliable and practical
way 1o reduce attrition and its associated costs. However, the 1970s and 1980s witnessed a proliferation of
secondary school credentials which led to uncertainties and inconsistencies in attrition screening policies.
Different Services handled the recruitment and enlistment of persons with alternative credentials (e.g., General
Educational Development or GED and other test-based equivalencies, adult education credentials, diplomas
from non-accredited schools, and home study diplomas) differently, depending upon their interpretation of
why the diploma was the single best predictor of service adaptability.

Based upon empirical evidence that the attrition rates for GED holders were higher than other high
school graduates (HSG) and more similar to non-high school graduates (NHSG), in 1975, the Department
of Defense (DoD) formally modified the HSG definition for enlistment purposes. A three tier system was
adopted with a new acronym--HSDG (high school diploma graduate)--coined for applicants with the real
McCoy while equivaiency holders continued with the HSG designation which was only a small step up from
NHSG in terms of enlistment preference.

Because empirical attrition data were lacking for alternative credentials other than the GED and the
Services didn’t know why the diploma was a good predictor of adaptation to the military, the three-tier
categorization system used "more rhyme than reason® in sorting out newfangled credentials. As a result of
rather clusive and capricious criteria, consistency within, let alone between Services regarding the treatment
of secondary level credentials was notably absent until the mid to late 1980s. Although none of the Services
“preferred” GEDs, persons with other test-based equivalencies were enlisted as HSDGs by the Air Force. On
. the other hand, other equivalencies were apparently less revered than even the GED by the Army and Navy.
And, although the Air Force considered correspondence school graduates as HSDGs, the Army and Navy did
not. Aithough the Marine Corps was in agreement with the Air Force regarding correspondence credentials,
the Corps’ position seemed askew of their "seat time® theory that guided the enlistment preference of
attendance certificate holders. Credential categorization wasn't static across time either. The Air Force
reversed its preference for attendance and completion certificates in 1983 and by 1981 only the Air Force hung
on to an accreditation criterion for wonsidering a high school diploma as such.

The Politics of Categorizing Education Credentials

Mounting public criticism of education enlistment policies became a major problem. Word that
applicants from nontraditional schools or those holding diploma alternatives were welcome by some Services
but not others spread to concerned parents, educational institutions issuing the credentials in question, and
ultimately to Congress’ ears. Interested parties wanted to know why it was harder for holders of certain
credentials to enlist in their Service of choice.

1Ewerpled from Laurence, J.H. (in press). Education standards and military selection: From the beginning. In T. Treat & J.H.
Laurence (Eds.). Adaptability screening for the armed forces. Washington, DC: Office of the Assistant Secretary of Defense (Force
Management and Personnel). The fuil text contains relevant citations.
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There was more at stake for nonpreferred groups than having to score higher than bona fide high
school graduates on the enlistment screening test, the Armed Forces Qualification Test (AFQT). Depending
upon applicant supply and demand, at times the Services turn away alternative credential holders regardless
of their AFQT scores in pursuit of quality goals defined jointly by aptitude and education credential. Tied
to entry denial, certain credentials and educational programs were being denigrated inadvertently. The
military’s selection policies regarding education are often misinterpreted as meaning that regular diploma
holders are preferred because they are more skilled and able or just plain smarter. The setting of higher
aptitude minimums for nongraduates is meant to limit those without a "real” diploma, if and when they are
enlisted, to individuals who can be expected to perform relatively well in training and on the job. Despite this
explanation of Service education policies, it is difficult for most people to disassociate the meaning of
education credentials from cognitive ability or achievement level. In other words, it is difficult to disentangle
the credential’s schooling signal from its perseverance predictiveness. Even recruiters have contributed to the
confusion because they haven’t been able to explain, appropriately, the reasons for turning away those not
considered diploma graduates.

Initially, in the hopes of protecting the reputations of their programs, alternative credentialing
program executives lobbied the Services and DoD officials directly, attesting to the academic rigor of their
curricula and extolling the virtues of their graduates. However, spokespersons did not remain limited to
program Pooh Bahs but increasingly included members of Congress. One of the first to write DoD, in October
of 1981, was the Honorable Bill Nichols (D-AL) as he pushed for HSDG status for graduates of nonaccredited
schools. Six months later, this same House member, who was the Chairman of the Military Personnel and
Compensation Subcommittee on Armed Services, went up the chain of command and sent a dispatch to then
Secretary of Defense Caspar W. Weinberger as he championed the GED cause. He recognized that attrition
rates were higher for GED equivalency holders but his bone of contention was that the Services’ overly broad
education policies disqualified many would-be-successful recruits. He encouraged DoD to adopt new screening
criteria based on individual attributes as a replacement for the three broad credential categories. The
Congressman continued his correspondence with the Secretary of Defense. His next letter, in December of
1982, again addressed the plight of the unaccredited Christian schools, and the individuals who were being
adversely affected. Chairman Nichols was informed that DoD would base its decision on the results of newly
initiated research which promised to shed light on the ever-growing credential controversy.

Toward a Unified Solution

DoD was indeed planning to answer the mail. The Office of the Assistant Secretary of Defense for
Manpower, Installations and Logistics convened a Joint-Service Education Credentials Working Group and
in March of 1982 sponsored the development and administration of the Educational and Biographical
Information Survey (EBIS).

The EBIS was administered to more than 34,000 applicants for enlistment and 40,000 new recruits
between February and June of 1983. A great deal of biographical data was available through the EBIS, but
most pertinent to solving the credential conundrum were items that elicited information regarding
respondents’ education credentials and types of schools attended.

Linking EBIS data with Defense’s automated personnel files made it possible to track attrition status
for more specific credential types. Unfortunaiely, it would take a few years for the data to mature and yield
stable est mates of attrition. EBIS applicants had to be given time to enter service and, along with the recruit
sample, needed time to demonstrate adaptability or the lack thereof.

Meanwhile, Back on the Hill

As DoD and the Services awaited an empirical basis for categorizing alternative credentials into
enlistment priority groups, loyalists kept those cards and letters coming. The most persistent battle over the
status of the Christian Schools was waged by Kindness -- Congressman Thomas Kindness (R-Ohio) that is.
The Congressman began with a missive to Secretary of the Air Force, Verne Orr, on February 17, 1983. He
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urged the Air Force to resolve the matter as had the Army and Navy by allowing graduates of nonaccredited
Christian schools to be enlisted as diploma graduates regardless of accreditation status. The Air Force’s
response was that the jury was still out; there were as yet no data on which to base a decision.

Kindness was not discouraged. He wrote back to Orr on March 25, 1983, somewhat piqued that the
Air Force had not promptly acceded. If the Air Force wasn't going to be "practical and sensible,” then he
threatened to go directly to the Secretary of Defense and the White House!

The correspondence continued and escalated. As promised, Representative Kindness sent a letter
directly to Weinberger wherein he accused the Air Force of *footdragging® on the issue of non-certified
religious high school graduates. After a series of internal Defense coordination memoranda, the Honorable
Caspar Weinberger sent a reply to the Honorable Thomas Kindness on May 16, 1983. Over Weinberger’s
signature, Defense explained education enlistment policies yet again. Kindness was t0ld that the Air Force
chose to be more cautious than its fellow Services in amending its position on the accreditation issue while
awaiting the EBIS results. The Secretary stated that he would not direct the Air Force to alter its enlistment
policies at that time. The Air Force had won the battle, but the war went on.

One key aspect of the dialogue between Congress and Defense is the difference in perspectives.
Congressional arguments were, 10 a great extent, on behalf of the individual while DoD'’s logic was tied 10
group statistics. Another way of viewing this difference of opinion is that the contrast was between the
individual (Congress’ view) and the institutional perspective (DoD's view). Congress was voicing concern that
individuals who wanted 10 serve in the military and who might be successful were denied entry because they
were part of a "group.” DoD was trying to accept quality recruits and in so doing reduce attrition and its
associated costs, efficiently. Both stands are valid but often they are not compietely reconcilable.

Early snapshots (e.g., after 3 months in service) indicated that private school graduates were doing
as well as public school graduates; graduates from non-accredited schools were roughly on par with those from
accredited schools; and graduates of church-related schools had rates similar to non-church school graduates.
These early data coupled with the continuing barrage of "congressionals” led to an ahead-of-schedule policy
change. By FY 1985, the Joint-Service Group members (including the Air Force spokesperson) agreed to
formally drop the accreditation requirement.

The GED lobbyists also kept the heat on during the course of the EBIS study but the initial results
were not so promising in their case. Nonetheless, the GED Testing Service and DoD had a running dialogue
going. They pushed for DoD to measure the individual attributes associated with attrition directly rather than
using group data. And they expressed outrage that recruiters were discrediting the credential and in many
cases not allowing those with a GED to try to qualify for service entry.

The Services were alerted to the above-mentioned recruiting injustices by the Deputy Assistant
Secretary of Defense through a memo to the Service Assistant Secretaries. Recruiters were told to allow a
GED tLolder to take the ASVAB and were instructed how to explain the reason for rejecting such an applicant
without denigrating the credential. But in the interim, as well as in the end, there was no triumph for the
GED cause.

While awaiting the final EBIS results, the Working Group met periodically to establish precise,
Service-common- definitions of education credentials. The new definitions were far less ambiguous and
reflected the proliferation of alternative certificates. For example, the definition of a high school diploma
graduate included that the applicant had attended and completed a 12-year/day program of classroom
instruction and possessed a locally issued diploma.

The Unified Solution

Because of the relentless politicking over the fate of many of the alternative credentials, DoD settled
on a 30-month attrition criterion rather than the customary 36 months. EBIS analyses indicated that
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alternative credential holders and those with no credential did not, on average, adapt to military life as well
as those with regular or traditional diplomas. That is, their attrition rates were shown to be higher--in most
cases more than 50 percent higher—-than those found for traditional diploma graduates—regardless of whether
the diploma was issued from a public or private school.

Not only were the attrition rates for equivalency credential holders and adult education diploma
holders much higher than for regular diploma graduates, but their rates were closer to the No Credential
group than to the High School Graduate group. And, although there were Service differences in overail
attrition rates, the relationships among the credential groups held across Services. Furthermore, an
examination of behavioral and demographic variables was shown not to mitigate the attrition differences.
Attrition was not simply spuriously related to credential.

Armed with actual data on the adaptability of recruits with non-regular diplomas, the Services now
had an empirical basis for categorizing the myriad of credentials into enlistment priority groups. A March 24,
1987 memorandum from Chapman B. Cox, the Assistant Secretary of Defense (Force Management and
Personnet), to the Service Manpower Assistant Secretaries established "new policy for determining the
educational enlistment status of individuals applying for military enlistment." There remained three tiers but
the composition had changed. Furthermore, for the first time, all Services were categorizing credentials in the
same way. They were still free to determine their own enlistment standards and enlistment priority for each
tier but a correspondence school diploma was committed to Tier 2 regardless of Service. And, a new acronym
was coined--ACH (for alternative credential holder)--to replace HSG. On October 1, 1987, the new policy
would be binding for all.

The Problem With the Solution

It would be an understatement to say that the transition to the new education enlistment policies did
not proceed smoothly. This time, the war was declared by the Adult Education constituency, with Ohio and
California on the front lines. Adult education graduates had enjoyed top "high school diploma graduate® status
by the Army and Navy--the largest Services--until the credential categories were revised.

Shortly after being warned of the impending policies, letters were directed to the Secretary of Defense
and his assistants. In one two-page letter from the Principal of Akron Evening High School, addressed to the
Principal Director of Military Manpower and Personnel Policy, the policy decision was described as unfounded,
appailing, based on flawed expertise, whimsical assumptions and questionable data, blatantly skewed, a
perilously prejudicial position which was nearly clandestinely disseminated, and had not one redeeming feature.
There was no need to read between the lines here; this fellow hated the prospective policy.

Adult education lobbyists were relentless. They had a strategy that included sending letters to
Pentagon officials, soliciting the help of federal and state legislators, getting news coverage, trying to discredit
DoD’s data, and if possible taking a case or two to the courts through the American Civil Liberties Union.
As the president of the California Council for Adult Education put it: "The more "hell” ..we can raise, the
better.” Fortunately for Defense, this advocate for adult education admitted that the attrition statistics could
not be repudiated.

The fact that the policy was indeed implemented did not deter lobbying efforts on behalf of adult
diploma holders. The aduit education agents followed through on their threats. Much to DoD’s surprise and
dismay, the assault on education credential standards was coming on strong from this newly disenfranchised
group. No longer was this just a continual GED problem.

Representative Thomas Sawyer (D-OH) went so far as to introduce a bill on June 17, 1987 before the
House Armed Services Committee (HASC) to halt the implementation. The HASC wanted 2 delay so that
the Gereral Accounting Office could evaluate the study on which the new policy was based. The poticy went
ahead as did the GAO investigation--with Senator John Glenn (D-OH) now taking the lead. The Tier 2
treatment of adult education graduates sent Glenn into orbit. The GAO levied many lame criticisms but
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supporting arguments fell on deaf ears. A bold letter from HASC Represeatatives Les Aspin (D-WI,
Chairman) and Sawyer in February of 1988 asked not for a temporary reprieve for adult dipioma holders but
for their assignment to the preferred tier. In their letter, these Congressmen weat 30 far as to say, if you do
this "there will be no reason to continue the GAO report on this matter.” Aspin and Sawyer also called for
the Services to accelerate their alternative approach to adaptability screening so that individual rather than
group characteristics would drive selection decisions.

The proverbial straw that broke the camel’s back was a similar letter by Senator Glean, Chairman of
the Subcommittec on Manpower and Personnel of the Senatc Committee on Armed Services. Shortly
thereafter, on February 29, 1988 a memo went out to the Service Assistant Secretaries for Manpower from
the Honorable Grant S. Green, Jr., Assistant Secretary of Defense (Force Management an Personnel) stating
that it was "best to honor the congressional request.” Given the strong pressure applied and the fact that only
a handful of adult education diploma hoiders would be expected to seek enlistment, DoD weighed the
potential costs and benefits and decided to yield. Effective starting April 1, 1988 for FY 1989 accessions-to-be
waiting in the DEP, adult diploma graduates would be part of Tier 1 at least until data from the new
credential coding System, which was being tracked, might indicate otherwise.

Education Credential Tiers Today

Except for the recategorization of adult diploma holders, the policies devised by the Joint-Service
Education Credential Working Group are in force today. Though such policies are alive, they are not
necessarily well.

As promised, DoD continued 10 examine the attrition rates of the various credential holders now that
a common and precise coding system was in place. The latest attrition data compiled were for the combined
FY 1988 - FY 1989 cohorts after 24 months of service. Each time the conclusions were the same. Adult
diploma holders didn’t seem to belong in Tier 1 and neither did those without a traditional diploma who
completed just one semester of coliege. In contrast, home schoolers looked as if they should have been

"upped” a tier.

Disaffected groups continued 1o vie for Tier 1 status. Though adult education lobbyists were silenced,
old and new voices were raised. The GED contingent renewed its protest. Congress has been making
inquiries of late as well, not only on behaif of GED constituents (e.g., an April 7, 1992 letter from Senator
Lloyd Bentsen, D-TX) but to address the concerns of Correspondence School graduates and, more forcefully,
the Home.School lobby. In the case of the former, it seems that correspondence school is the way to go in
remote sites such as Alaska and public servants such as Senator Ted Stevens (R-AK) are concerned about not
closing the military career path to such youth.

Even more noise has been made recently about those who are legally educated at home. Senator Jesse
Helms together with House members Joel Hefley, William Dannemeyer, William Dickinson, and James
Sensenbrenner wrote a low-key letter 10 Assistant Secretary of Defense (Force Management and Personnel)
Christopher Jehn on October 11, 1991. Subsequent letters from Congressman Frank R. Wolfe and Senator
Bob Dole sent in April of 1992 urged a Tier 1 status for home schoolers.

In response to recent queries, DoD asked for patience. Rather than moving education credentials
around and so adjusting tiers, the whole system may be replaced. Again, that's maybe.

A Replacement for Education Credential Tiers?

Fearing that external political pressure would serve to put the kibosh on the three-tier system, DoD
had continued 1o investigate alternative means of adaptability screening. The Services developed a
biographical questionnaire called the Armed Services Applicant Profile (ASAP) which comprised multiple-
choice items pertaining to background characteristics and behaviors such as high school academics and work
history. ASAP was administered from December 1984 through February 1985 to over 120,000 military
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applicants across all four Services and ultimately had a good showing, relative to credential tiers, for predicting
attrition. Regardless of the apparent power of the ASAP over the existing system, many technical, practical,
and political concerns impeded progress toward operational implementation. Among the issues raised by
Service researchers and policymakers was the potential for recruiter coaching and applicant faking of this self-
reported inventory of items. In response to this concern over possible compromise, portions of the Army’s
Assessment of Background and Life Experiences (ABLE) which were devised to detect faking were
recommended to supplement the ASAP. The ABLE was a temperament inventory developed by the Army just
subsequent to the ASAP and designed to predict more than just attrition (e.g., leadership potential). With

- the Army’s push toward ABLE and the ASAP progress to date, a combined instrument (with a shortened

ASAP and portions of ABLE) known as the Adaptability Screening Profile (ASP) was pilot tested toward the
end of 1988.

Worried that the validity of such a biodata inventory would not stand up over time, DoD came up
with an alternative to the alternative. Instead of supplanting education credential tiers with ASAP or ASP
alone, the idea was to develop a compensatory screening model (CSM). The CSM approach would consider
an applicant’s credential (actually the specific credential rather than grouped into tiers) along with other
characteristics routinely gathered in the enlistment process (e.g., age, marital status, aptitudes) and maybe even
ASAP (or ASP) score (or maybe not, given technical and practical concerns). A person would be evaluated
on the basis of all such information and, as the name implies, the compensatory screening model would enable
one attribute 10 compensate for another. Though preliminary research has been done, the fate of the CSM
is also uncertain. Credential tiers are efficient and with revamping could be made a bit more effective. The
CSM, on the other hand, would involve more extended applicant processing time not to mention being a
bigger burden on other resources. Though the payoff in terms of attrition reduction looks good in theory,
there is less certainty about its value in practice, particularly in light of concerns over biodata, which is the
CSM’s strongest element (at least in a research setting).

The future of adaptability screening awaits decision. Under consideration now are three options: 1)
revise the current ihree-tier system; 2) adopt a compensatory screening model (but hold the biographical
inventory) in its stead; or 3) adopt the CSM with the ASP included. The Services have rendered their
opinions in favor of option number 1. The CSM approach seems popular only within the Navy and even for
this Service the scope is limited. The Services seem to be saying, "Why bother?" After all, recruiting is pretty
good right now and to replace the tiers with CSM might make quality look less rosy than it is.

The Navy at least, perhaps owing to its more stubborn attrition and recruiting problems, is willing to
accept a change in the status quo, at least a little. In July 1992 the Navy initiated an operational test of its
own version of a CSM for those who do not hold a regular high school diploma. Though high school
graduates are exempt, the adaptability of a small percentage of alternative credential holders and those without
any secondary school documentation is being evaluated on the basis of variables like specific credential, years
of schooling, age, employment status, AFQT, moral waiver status, and military youth program participation.
After two years the Navy will decide whether the CSM is worth it. And who knows, the other Services just
might come on board. Of course, it is possible that the Navy could throw the CSM overboard before its trial
period is scheduled to end.

The ultimate fate of education standards is uncertain. The options, together with the Services
predilections, are being weighed by the Assistant Secretary of Defense for Force Management and Personnel--
The Honorable Christopher Jehn. Will the tier system survive in one form or another? It seems safe to
predict that tiers will remain, but compositional changes will be made. From the data alone, adult education
credentials and transcripts attesting to the completion of one semester of college should be moved to Tier 2
and home study diplomas should go into Tier 1. However, apart from the empirical data, evidence from the
past suggests that adjusting tiers will not pass unnoticed. Opposition is likely to be fierce.

Which will it be? What will the future hold for adaptability screening? To partially answer this, an
odd twist to an old adage seems apropos: "The less things change, the more they remain the same.”
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A Biodata-Based Compensatory Screening Model'

James R. McBride
Human Resources Research Organization

This paper summarizes the work of the Compensatory Screening Model (CSM) development
project, in which the Navy Personnel Research and Development Center developed attrition-
screening modeis as possible replacements for current enlistment eligibility criteria.

The CSM Project resuited from a conflict between personnel screening procedures used by
the Servicas, and advocates of alternatives to the traditional high school diploma -~ alternatives
such as correspondence school, adult education, home study, and educational equivalency
diplomas, among others. Advocates of alternative educational credentials argue that more than
half of enlistees holding such credentials have been successful in completing their terms of enlisted
service.
The CSM project sought alternative criteria that could open up enlistment eligibility to
individuals with alternative education credentials, without detriment to first-term attrition rates.
This would be accomplished by allowing positive indicants in an applicant’s record t0 compensate
for an education credential with a relatively high attrition risk. This paper describes the
development and evaluation of logistic regression models, embodying this compensatory feature,
for predicting successful completion of a term of service. The predictor variables included the
applicants’ age, aptitude test scores, educational attainment, and number of dependents, as well as
scores on the ASAP (Trent et al., 1990), a biodata instrument designed to predict attrition risk.
Joint Service models were developed, as well as separate modeis for each of the Services.

Each of the logistic regression models is fully specified by the estimated values of its
regression parameters. The estimated regression parameters for six models are listed in Table 1.
Four of the models are Service-specific equations, whiie two are Joint Service modeis. Among the
latter, the model labeled "DoD1" makes no distinction among the four Services; modei "DoD2"
includes indicator variables for the Services.

Inspection of the DoD 1 model regression parameters indicates that all predictor variables
except the dependents variable had statistically significant regression weights; this was true for
DoD 2 as well. In the latter model, branch of Service was significant for the Air Force and Marine
Corps, but not for the Navy.

Looking at the Service-specific models shows less consistency across models in terms of
which variables’ regression parameters are significant. Only the ASAP score was significant in all
four of these models. The education scale variable was significant in threa of the Services’ models,
but not in the Air Force model. The aptitude variable was significant in all Services except the

Marine Corps. The pattern for the age and dependents variables was inconsistent from one Service
to another.

Effectiveness of the CSM Models

The effectiveness of the alternative CSM models for predicting 24-month Service
completion was evaluated in two ways: (a) by means of cross-validated correlation
coefficients; and (b) by actual count of the relative frequency of service completion.

Cross-validated correlations. For each of the alternative CSM models, the correlation of the
model with the criterion was calculated in a cross-validation sample of 27,068 cases. The results
are shown in the column labeled "Accessions Sampie Correlation” in Table 2. These correlations

summarize the strength of the linear relationship between Service completion and the composite
defined by each modeli.
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Table 1

The Six "First-Wave" Compensatory Models:
Logistic Regression Weights for Predicting Completion

Amy Navy USAF USMC DoD.1 DoD.2
Constant -7.996* <7.475*  4.803* .7.516* .1.370* -7.666*
(.951) (1.40) (2.18) 2.61)  (.704) (.711)
ASAP Score .039* .048* 058+ 034+ .043* .043*
(.002) (.004) (.004) (.005) (.002) (.002)
Education Scale 679* A471* -725 .809* .560* 588+
(.065) (.089) (.623) (.186) (.048) (.050)
Math Knowledge .014* .028* .028+ .011 .020* .020*
Std Score (.003) (.004) (.008) (.006) (.002) (.002)
Age Scale 5.514¢ 2.294 -2.989 5605 3.531* 3.889*
(1.11) (1.64) (2.63) 3.17) (.834) (.840)
Dependents -.099 .060 317 -140 .020 .006
(Oorl) (.066) (.129) (.121) (.205) (.051) (.051)
Navy -.055
Adjustment (.040)
USAF -.129*
Adjustment (.043)
USMC -.229"
Adjustment (.051)
Notes: * indicates significant regression weight (p < .05).

() indicates standard error of the regression weight.

The strength of those relationships in the applicant population is of greater interest, but
unfortunately cannot be observed, because criterion data are not available for anyone but
accessions. The pooulation correlation can be inferred, howaver, by applying an adjustment for
range restriction to the observed correlations’ values. This was done by applying a muitivariate
correction for the effects of selection, using the MVCOR program (Sympson & Candell, 1983).
These "corrected” correlations are also listed in Table 2, labeled "Applicant Population Correlation.”

Among the models developed in the all-DoD sample, the uncorrected correlations were
approximately .24 for the three models that included ASAP in their equations and developed
optimal weights.

The Service-specific models had uncorrected correlations ranging from about .17 to about
.27, with the largest correlation observed in the Navy sample, and the smallest observed in the
Marine Corps sample.

The corrected correlations showed a similar pattern of relative magnitudes. The DoD
sample estimates ranged from .22 to .27; the Service-specific sample estimates ranged from .19
{the Marine Corps) to .31 (the Navy).
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Table 2
Cross-validated correlations of
CSM score with 24-month completion

Sample  Accessions Applicant
Size Sample Population
Correlation Correlation
(Observed) (Inferred)

First-Wave CSM Equations
DoD 1 27,068 239 27
DoD 2 27,068 237 27
Army 12,134 247 28
Navy 5,880 .270 31
Air Force 6,075 .196 22
Marine Corps 2,979 AT .19

Squared correlations express the proportion of variance accounted for by the various
models. For this purpose, we prefer to use the inferrad population correlations, since the models
are intended to be applied in that population. Proportions of variance accounted for by the Service-
specific modeis ranged from 3.6 per cent (for the Marine Corps model) to 9.6 per cent (for the
Navy model). DoD-wide, the proportion ranged from 4.8 per cent {for the model without ASAP) to
7.3 per cent (for all three full DoD models).

Discussion

In this section, we will interpret and qualify the results reported above. The discussion will
address three topics: (a) the predictor variables inciuded in the alternative CSM models, (b}
Service: specific differences implied in the models, and {c) what difference the use of compensatory
models might make in personnel selection.

The Predictor Variables. Three of the six predictor variables made the largest contributions
to predicting service completion: ASAP, education, and aptitude. Of these, ASAP clearly stood
out: In addition to being the predictor variable that made the largest contribution to the equation,
ASAP was the only predictor variable that was statistically significant in every CSM model that
included it. Based on the data analyzed here, ASAP appears to be the single mast powerful
predictor of 24-month completion.

For the analyses reported here, education credential was rescaled from a categorical
variable to a graded quantitative variable adjusted for the effects of most other predictor variables.
This "education scale” variable made the second largest contribution to the compensatory
screening models, in every instance except the Navy and Air Force-specific CSM equatiors. Based
on the results obtained here, as well as the historical importance of education as the best predictor
of service completion, education clearly has a role in any compensatory screening system,

Cognitive aptitude, as measured by the ASVAB Mathematics Knowiedge standard score,
made the third greatest contribution overall to the DoD equations, and was significant in every
Service-specific CSM equation except that for the Marine Corps.
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Age, as measured by the age scale variable, made the fourth largest contribution to the
DoD prediction equations. The size of that contribution was small, however, and it was significant
in only one of the four Service-specific equations — the Army.

The dependents variable was significant in only onae of the six first-wave equations — that
of the Air Force - and its contribution to that model was relatively small. Wae are inclined to
dismiss the present dependents variable as a useful predictor.

Service-specific Differences. The last predictor variable to be discussed here is branch of
Service. Branch of Service makes a difference in the relationship of the predictor variables to the
probability of service completion. These differences could be taken into account in two different
ways. The first is to include branch of Service as a predictor variable in a Joint-Services CSM
equation, as was done in the case of the DoD 2 model. The other is to develop and use Service-
specific compensatory model equations; this was also done in the preceding analyses.

What Difference Do the Compensatory Models Make? Aside from statistical significance, is
there any reason to believe that the use of compensatory models would improve personnel
screening? The fact that all of the alternative models were correlated with service completion
suggests that the answer is "yes.” However, the magnitude of the correlations was modest; .17
to .24, uncorrected; approximately .22 to .31, corrected for range restriction. These numbers
imply that a selection procedure that achieves them wiil be more effective in controlling attrition
than no procedure at all; they do not, however, indica.- whether such procedures might improve
ovar present selaction practices. To answaer that question, we would need to have attrition data on
the 1985 applicants who were not enlisted.

Because we do not have these data, we will resort to Taylor and Russell tables, which
allow the user to estimate the average level of employee productivity, if a selection procedure with
specified degree of validity were employed. Table 3 illustrates the effect that valid selection
procedures can be expected to have on service completion rates. The table displays expected
completion rates as a function of two aspects of the situation: the selection ratio -- the percentage
of applicants selected - and the validity of the selection procedure.

The table shows that completion rates can be expected to increase as (a) the validity of the
selection procedure increases, and (b) the selection ratio decreases. The implication is that an
organization that wants to improve its personnel attrition situation can do so by either or both of
two means: Hire a smaller proportion of applicants, and/or use a selection procedure with higher
validity than the current one. The former method can be achieved by either hiring fewer people or
attracting a larger number of applicants. In most cases neither of these is practical; one resuits in
personnel shortages, the other may entail unacceptable recruiting costs. If reducing the selection
ratio is not an alternative, the organization can introduce a more valid selection orocedure, or
tolerate personnel attrition.

It should be of interest to read Table 3 with the results of the CSM study in mind,
comparing completion rates for current selection procedure with those that would be expected if a
compensatory screening model were introduced. To make this comparison, one needs to know the
validity of current selection pracedures. Although the actual value is not precisely known, other
data suggest it is betwaen .10 and .15. For purposes of discussion, wa will assume that (a) Dod-
wide, the selection ratio is 60 percent, and (b) current selection procedures have a validity between
.10 and .15 in the applicant population. For these assumed values, Table 3 shows expected
completion rates of 77.8 percent to 79.3 percent; these rates are close to the development sample
completion rate of 78.8 percent.

What completion rates should we expect if one of the compensatory screening modeis is
implemented? To answer this question, ws will assume (a) the same 60 percent selection ratio,
and (b) that the validity of a selection procedure based on a CSM model is between .20 and .30.
For a validity of .20, the expected completion rate is 80.7 percent; for .25, it is 82.2 percent; for
.30, itis 83.7 percent.

o~
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Table 3
Effect of Using the Models frr Screening:
Expected Completion Rate as a Func:ion of Validity
and Selection Ratio (Assumed base rate: 75% completion).

Selection Ratio
50% 60% 70% 80%
Valicity

.00 75% 75% 5% 75%
.10 78.4% 71.8% 77.2% 76.6%
15 80.2% 79.3% 78.4% 77.4%
.20 81.9% 80.7% 79.6% 78.3%
.25 83.7% 82.2% 80.8% 79.2%
.30 85.4% 83.7% 82.1% 80.2%

Basis: Taylor Russell tables, modified for dichotomous
criterion (cf. Abrahams, Alf & Wolfe, 1971)

In summary, rate of service complation expected if one of the CSM models is used for
selection is approximately 80 to 84 percent. This would be an increase of 1 to 5 percent at the
DoD level. The expected increase is larger than this for the Army (2 to 8 percent) and the Navy (3
to 7 percent), the two Services for which the CSM models showed the highest valigity. A smaller
increase would be expected for the Marine Corps, the Service in which the CSM eguation had the
lowest validity. Only 3 small increase would be expected for the Air Force, which already had a
compietion rate of 82 percent in the 1385 sample.

Conclusions

The lion's share of the improvement potential demonstrated in this research was
attributable to the contribution made by scores on the ASAP questionnaire. ASAP by itself showed
a higher predictive relationship to 24-month completion than any other predictor variable; in fact,
ASAP had a higher predictive validity than all the other variables in combination. Use of a
compensatory screening procedure that includes ASAP could be expected to improve service
completion rates appreciably, if the results here generalize to the present. Use of a compensatory
procedure without ASAP would be expected to have less value, but still improve slightly over
current screening practices.

Maost of the improvement would be expected to occur in the Army and in the Navy; the
compensatory procedure had the highest predictive validity for these two Services. It had its
lowest validity for the Marine Corps, and consequently the expected improvement there would be
small. The expected improvement was also small in the case of the Air Force, but for a different
reason: The rate of service completion in the Air Force sample was considerably higher than that of
the other Services, and little gain would be expected from the use of a compensatory screening
procedure. In other words, the Air Force aiready appears to have highly effective selection
procedures in effect, and the procedures evaluated here would probably maks only a small
improvement in Air Force personnel! attrition.
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The generally positive interpretation must be tempered with several important qualifications.
First, the compensatory model equations developed in this research were based largely on analysis
of data from a sample of 1985 accessions. There are two problems attendant on this fact: {a)
Changes in applicant characteristics and Service environments since 1985 may have aitered the
relationships among the variables studied here. (b) Because of the highly selected nature of the
members of the sample, the equations based on their data may contain substantial statistical bias
(Defense Advisory Coinmittee, 1991).

A second qualification has to do with the role of the ASAP questionnaire in the
compensatory screening procedures. The use of the ASAP questionnaire is controversial because
of the content of many of the questiannaire items. Furthermore, there is concern about
susceptibility of the questionnaire to faking, coaching, and other forms of response distortion that
would threaten its validity in continued operational use.

At this writing, it appears doubtful that a compensatory model containing ASAP scores will
be acceptable to all the Services; if a compensatory model is adopted at all, it probably will not
include ASAP scores. In that event, the models developed in the research reported here will not be
useful, and it will be necessary to develop a new model or models, without ASAP scores.
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A COMPENSATORY SCREENING MODEL FOR REDUCING
FIRST-TERM ATTRITION IN THE U.S. ARMY*

Leonard A. White and Mark C. Young
U.S. Army Research Institute

A Tier system is used by the Services for classifying education credentials. High school diploma
graduates (HSDG) are in Tier 1. Applicants with alternative education credentials (e.g., occupational programs)
are in Tier 2, and those with no diploma or credential are in Tier 3. The Services place a premium on recruiting
HSDG because earning a high school diploma is the best single measure of a person’s potential for adapting to
military life. First term attrition among male enlistees who have not completed high school is nearly twice as
high as the rate for high school diploma graduates (Eitelberg, Laurence, Waters, & Perelman, 1984).

In recent years, there has been increasing Congressional interest in identifying applicants without a high
school diploma who can perform effectively. Concurrently, advocates of non-standardized educational credentials
and alternative diplomas have criticized the policy of using the high school diploma without considering other
factors that might relate to attrition. In addition, HSDG are more costly to recruit than non-graduates, and with
shrinking recruiting budgets there may be a growing need to recruit non-high school graduates.

The Services have been considering the feasibility of augmenting or replacing the Tier system with a
compensatory screcning model (CSM). The compensatory screening concept combines educational attainment
with other indicators to estimate an applicant’s likelihood of completing his or her first term of enlistment. Most
of the measures (c.g., age, aptitude) being considered for CSM are collected during the Service application
process. This compensatory screening system has the potential to improve the Services® capability to identify
higher quality accessions among applicants in all levels of educational attainment.

The weights for the CSM variables are determined by their relationship to first-term attrition.
Preliminary model development (McBride, et al,, 1991) shows that CSM (relative to the Tier system) provides
a more accurate estimate of applicants’ adaptability for Service. At the present time, further technical work on
CSM has been suspended while the Services evaluate CSM implementation options proposed by the Office of
the Assistant Secretary of Defense (OASD).

In response to OASD, the Army recognized the potential benefits of CSM and proposed additional
research to understand its impact on Army accessions. This paper describes preliminary research on the
development of a CSM for Army enlisted personnel.

Method
Sample and Procedure
The sample was all Non-Prior Service (NPS) Army accessions during FY88 and FY89. In all, there are

201,793 observations. The FY88 sample was used to estimate a model of attrition and cross-validated in the
FY89 sample. Similarly, a model was estimated in the FY89 sample and cross-validated in the FY88 sample.

ll’re.seme,d at the meeting of the Military Testing Association, October, 1992. All statements expressed in this paper arc those of

the authors and do not necessarily reflect the official opinions or policies of the U.S. Army Research Institute or the Department of the
Army.
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The variables used in the attrition estimation were education credential, years of education, age,
participation in youth military training, and the Math Knowledge (MK) subtest from the Armed Services
Vocational Aptitude Battery (ASVAB). These variables were selected because they have been used successfully
in past CSM research (McBride et al, 1991; Trent, Folchi, & Sunderman, 1991). All of these variables are
continuous except youth military training and education credential. Dummy variable coding was used to estimate
the effects of education credentials on the probability of attrition.

Tables 1 and 2 present relationships between these variables and the 24-month attrition criterion.
Scoring for the attrition criterion followed closely that used by Treat et al,, (1991). Records of soldiers who died,
had medical disability discharges, or separated from the enlisted force to become officers were excluded from
the analysis. The attrition variable was coded as 1. when a soldier was voluntarily or involuntarily discharged
from the Army before 24 months of service, and as 0 otherwise.

:lanbtl; !thS Accession 24-Month Attrition Rates By Education Credential (FY 1988-1989)
Tier/Education Credential N % Attrition SE
Tier 1

High School Diploma Graduate 176,231 178 1
Non-HSDG with 1 Semester College 1,653 313 11
College: 2 Years or More 5,146 155 ]
Adult Education 1,430 29.2 1.2
Tier 2: Alternative Credential
High School Equivaleacy (GED) 11,998 3638 4
Occupational Program Certificate 19 316 110
High School Certificate of Attendance 95 326 4.8
Correspondence School Diploma 16 312 120
Home Study Diploma 14 429 13.7
Tier 3
No High School Diploma or Credential 5,191 38.9 7
Total Sample 201,793 19.6 -

Attrition Estimation

Logistic regression analyses were used to relate the explanatory variables to 24-month attrition. The
general form of the logit model is P(a;) = 1/(1 + exp®), where x; is a vector of individual characteristics, P(a)
is the probability of attrition during a specified time period, and the B’s are the parameters to be estimated
relating the independent variables to the likelihood of attrition. The logit specification is preferred to linear
regression because (a) unlike linear regression, it will always generate predicted probabilities of attrition that
range from 0 to 1, and (b) it will provide unbiased estimates of the standard errors of the coefficients.
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Results

Examination of Table 1 reveals that the attrition rates were similar for w.e five credential groups in Tier
2, and all but one had large standard errors. One-way analyses of variance showed no significant differences
in the mean attrition rate among these five groups (F < 1) in the FY88 or FY89 samples. Thus, these
credentials were combined to form a single category called alternative credential.

Table 3 shows the results of the logistic regression analyses of the attrition models. The difference in
chi-square between the models in Table 3, and nested models which included only the three educational tiers,
was highly significant (9 df, p < .001). This indicates that CSM significantly increases the prediction of 24-month
attrition over the 3-Tier system. In the model, lower attrition is associated with more years of education, higher
Math Knowledge scores, and participation in youth military programs. Soldiers with alternative credentials or
no credential are considerably more likely to attrit than those with a conventional high school diploma. The
positive coefficient for age and its interaction with education is due to the fact that attrition is positively related
to age for high school graduates and negatively related to age for those with alternative credentials or no
credential. These interactive relationships are shown in Table 2.

Table 3

Logistic Regression Coefficients for 24-Month Attrition
L |

Variable FY88 Accessions FY89 Accessions Combined 88/89"
Intercept .908 (.215) -.404 (.168) 075 (172)
College (2-Years or More) 206 (.078) -.042 (.073) -.027 (.060)
One Semester College 543 (.086) 593 (.073) 501 (.057)
Adult Education 1.035 (229) .499 (.063) .483 (.061)
Alternative Credential (AC) 2.705 (.241) 3.281 (239) 3.039 (177)
No Credential or HSDG (Non-Grad) 2.113 (567) 2.957 (.320) 2.710 (.282)
Years of Education -171 (.018) -.051 (.014) -.109 (.014)
Age 046 (.003) 045 (.003) 051 (.004)
ASVAB-Math Knowledge -.025 (.001) -.027 (.001) -.024 (.001)
Youth Military Training -240 (.047) -.246 (.046) -329 (.046)
Age X AC -.101 (.012) -123 (.012) -.117 (.009)
Age X Non-Grad -.071 (.030) -.105 (.017) -.099 (.015)
Model Cross-Validation .16 17

(With 1989 Sample)  (With 1988 Sample)

Note. Standard errors are shown in parentheses. p < .05 for all coefficients except those in italics.
*Used a 38% random sample high school graduates and a 100% sample of non-graduates.
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The overall fit of the models showed little shrinkage upoa cross validation, with r = .16 and r = .17,
These point-biserial correlations provide an index of fit, however, in practice we are more interested in how well
the model predicts on average at cach CSM percentile. The weights for computing a CSM percentile score for
cach person were derived from an OLS regression of the predicted probability of attrition onto the 11 variables
in the CSM (R? = .99, for this model). Predicted attrition was computed using the logistic mode! estimated in
the combined FY88/89 sample. The CSM score was then transformed to a percentile such that a low score was
associated with higher predicted and actual attrition rates.

To evaluate the fit of the model within the education subgroups, we correlated the predicted and actual
attrition grouped on CSM percentile scores. The best "fit* was observed for high school diploma graduates
(r = .92) and the poorest for the adult education credential (r = .10, p > .05). The average across the six
education groups was, r = 61.

At the lowest CSM percentiles there was a close fit between the actual and predicted attrition rates in
all six education groups. A hypothetical CSM cut score at the 10th percentile would bave excluded 46% of the
pon-high school graduate accessions. The attrition rate among the rejectees was 40%. This same cut score
would have excluded less than .001% of the HSDG accessions. A 20th percentile CSM screen would exclude
approximately 1% of the HSDG. Soldiers in this 1% HSDG sample were older (M = 30 years), had relatively
lower scores on tne Armed Forces Qualification Test (M = 43rd percentile), and a 30% attrition rate,
comparable to that of non-high school graduates.

One objective of CSM is to expand the recruiting market by identifying higher quality non-high school
diploma graduates. Less than 0.5% of the non-high school graduates scored above the 50th CSM percentile,
The predicted attrition rate for this group was approximately 15%, but the actual rate was 36%, indicating poor
fit for the model in this region. In an effort to improve the fit, we estimated the attrition model with HSDG
removed from the sample. In this specification, the actual and predicted attrition rates for non-HSDG in the
upper 20th percentile (20% of the sample) were pearly identical, both slightly below 30%. As compared to the
entire sample of non-HSDG, this clite group of non-graduates was older (22 vs. 19 years of age), averaged one
more year of education, and scored higher on the AFQT (63rd vs 56th percentile). The attrition rate for this
group was comparable to HSDG scoring in the lowest 20th percentile on CSM. The potential benefits of
selecting higher quality non-HSDG must be weighed against costs of attracting and processing applicants in order
to find sufficient numbers who qualify for enlistment under the CSM.

Discussion

The CSM can improve the prediction of Army attrition over that achieved by the Tier system. The
preliminary analysis reported here indicates that a CSM can be used to identify high attrition risks in all
educational categories. A CSM model targeted to non-HSDG was developed to identify higher quality non-
graduate accessions. The non-HSDG scoring in the highest CSM percentiles (as compared to average non-
HSDG) were more likely to complete their first two years of enlistment and had higher AFQT scores. These
findings are similar to results from the Navy’s CSM for non-HSDG (Trent et al., 1991). Improvements in the
utility of the CSM could be achieved by incorporating additional biodata and temperament indicators of
adaptability (Mael, Schwartz, and Mclellan, 1992; White, Nord, Mael & Young, in press).

As compared to FY88/89 Navy and Air Force data, attrition rates showed little variation by alternative
credential category in the Army sample. This limited the validity gains in the Army CSM from weighting each
credential by it relationship to first-term attrition. Further research is needed to understand these Service
differences in attrition rates.
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Navy Non-High School Diploma Graduate Compensatory Screening Model’

John S. Folchi
Thomas Trent
Steven E. Devlin

Personne]l Systems Department
Navy Personnel Research and Development Center?
San Diego, California 92152-6800

During the 1980s, the Joint Services developed the Armed Services Applicant Profile
(ASAP; Trent & Quenetie, 1992) in an attempt to use applicant biographical information o
improve validity when predicting atrition from military service. Although ASAP biodata was
demonstrated to significantly increase validity over that generated by the traditional mental
aptitsde and educational attainment predictors, the ASAP has not been implemented
operationally due to concems about validity degradation. However, incremental validity gained
from biodata is not expected to deteriorate over time if applicants are required to provide
verification of such information.

The ASAP research led to the consideration of using a compensatory screening model
(CSM) for selection purposes (Dempsey, Laurence, Waters, & McBride, 1991; Trent, Folchi, &
Sunderman, 1991). Specifically, the effort described in this paper focused on using verifiable
biodata to select non-high school diploma graduate (NHSDG) applicants for Navy recruitment.
Research has shown that Navy NHSDG recruits fail to complete their first-term enlistments at
twice the rate as high school diploma graduate (HSDG) recruits. However, the highest quality
NHSDG recruits complete obligated service at a rate similar to HSDG recruits.

In recent years, Congress has become increasingly critical of selection procedures based
on the current three-tiered educational classification of the applicant population. In response,
research has focused on incorporating both the applicant’s educational credential status and
other verifiable biographical data into the selection process in a manmner that captures the
differences in attrition performance of individuals within each type of credential group.

The objective of this research was to develop a screening model and administrative
procedures for the selection of Navy NHSDG applicants. The model and admlmstrauve
procedures were required to satisfy the following criteria:

(1) The model should be sensitive to Congressional concerns about the treatment of
alternative credential holders.

(2) The model should incorporate the traditional mental aptitude, educational attainment, and
age predictors. In addition, it should incorporate specific biographical data predictors
requested by the Bureau of Naval Personnel (BUPERS).

(3) In addition to demonstrating incremental predictive validity, the model should
demonstrate sufficient face validity to be accepted and used by recruiting personnel in an
operational environment.

'Paper presented at the 34th Annual Conference of the Military Testing Association at San Diego, California.

2The opinions expressed in this paper are those of the authors, are not official, and do not necessarily reflect the
views of the Navy Department.
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METHODOLOGY

Samples

A fiscal year (FY) 1989 Navy NHSDG sample was used for model development
purposes because it was the most current and most representative sample that afforded two-
year service tracking data. This sample consisted of 24,171 non-prior service Navy NHSDG
applicants who were processed at Military Entrance Processing Stations (MEPS) during FY
1989. Of these applicants, 9,360 subsequently enlisted. The accession subsample included
employment data from the "Worker-B" study (Cooke, 1991), which demonstrated that NHSDG
accessions with eight or more months of continuous employment demonstrated lower attrition
rates than accessions not satisfying this criterion.

An FY 1988 Navy NHSDG sample was used for model evaluation because it was the
most current and most representative sample independent of the FY 1989 sample. This sample
consisted of 22,784 non-prior service Navy NHSDG applicants who were processed at MEPS
during FY 1988. Of these applicants, 7,470 subsequently enlisted.

A sample consisting of 951 FY 1985 accession records was used to simulate missing
employment data in the FY 1988 and 1989 samples. Complete, although unverified,
employment status data from the ASAP were available for all cases in this sample.

Model and Criterion

A logistic regression model was developed to predict service completion as a function of
the predictor variable set. A maximum likelihood technique (Hosmer & Lemeshow, 1989) was
applied to estimate model parameters from the FY 1989 accession sample.

The criterion, Comp24, indicates whether or not the applicant successfully completed the
first 2 years of his initial tour of duty. Comp24 was coded as 1 if the applicant completed 24
months and zero if he pejoratively attrited before completing 24 months. Comp24 is computed
from the applicant’s Inter-service Separation Code (ISC) and the number of days served during
his initial tour. Applicants with non-pejorative ISCs were excluded from development of the
model (Folchi, Devlin, & Trent, 1992).

Predictor Variable Scales

The seven predictor variables included number of years of education completed, type of
education credential attained, age at application, Armed Forces Qualification Test (AFQT)
category, employment status, military youth program participation, and moral waiver status.
Predictor scale scores were computed for each category within the seven variables, as shown in
Table 1. The number of categories within each predictor was intentionally kept small so that
recruiting personnel could calculate a CSM score using only a one-page application form. The
scales were constructed so that all predictors were positively correlated with Comp24.

In general, the scale values represent the proportion of accessions in the corresponding
category who achieved success on the criterion. Except for the Educational Credential scale
scores, all 2-year service completion rates were computed from the FY 1989 accession sample.

The Education Credential scale values were determined from combined FY 1988-1989
data. Due to small sample sizes for the correspondence, home study, and occupational
credentials, their scale values were estimated by the corresponding 2-year DoD completion
rates, adjusted for differences between the services. The remaining scale values were the 2-
year completion rates of the corresponding credentials, computed from Navy data only.
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Table 1
Predictor Variable Scale Vaiues
Scale Sample Scale Sample
Calegory Value  Size Category Value  Size
Yea Education Completed Education Credential
<10 552 2208 No secondary credential 611 8,563
10 611 3386 GED certificate £28 6610
11 642 4340 Correspondence school diploma 653 115¢*
212 675 1,909 High school cernificate of anendance .707 205
Home study diploma 776 98*
AFQT Category Occupational program certificate 179 147°
m 607 7957 Age at Application
n 648 3,709
1 746 1m 1 577 2903
18 609 3,19
Employment Status . 19 5647 2,163
20 668 1,146
< ] month or not employed 608 6,05 221 646 2,440
Employed 110 7 months  .636®> 2,868
Employed 2 8 months 665 436 Military Youth Program Participation
No 621 11624
Moral Waiver Status Yes 671 219
Moral waiver required 605 3881

No moral waiver required 630 7962

*Combined FY 1988-1989 DoD sample sizes.
®Replaced empirical value of .623, per BUPERS policy requirement.

On the basis of the Worker-B study, the applicant's employment status was included as a
predictor in the model, despite missing employment data. BUPERS policy requires that
applicants continuously employed for at least one month receive preference over applicants
who are unemployed or have been employed less than one month. The Worker-B study did
not differentiate accessions who were employed at least 1 month but less than 8 months from
those who were unemployed or were employed less than 1 month. Therefore, a linear
regression equation was developed to simulate the assignment of all accessions not satisfying
the 8-month employment criterion into either a "Employed less than 1 month or not Employed”
category or a "Employed 1 to 7 Months" category. Employment Status scale values for the
two categories were then calculated as the 2-year completion rates of individuals assigned on
the basis of simulation.

Operational Test and Evaluation

The NHSDG-CSM is being evaluated during an Operational Test and Evaluation
(OT&E), which commenced 1 July 1992. During the OT&E, the U.S. Navy Recnuiting
Command is using the model to screen NHSDG applicants. Only those applicants whose CSM
scores equal or exceed the operational cut score of 98 are eligible for further processing. Data
collected during the OT&E will be used to achieve the following objectives:

(1) Determine the predictive validity of CSM in terms of identifying high aptitude NHSDGs
who successfully complete their enlistment contracts at rates comparable to HSDGs.
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(2) Determine the predictive validity of the CSM with respect to altemative credential groups
that are currently classified as tier I (Adult Education and One Semester of College).

(3) Re-estimate the CSM parameters based on employment data collected in an operational
environment.

(4) Evaluate new predictors for possible inclusion in future NHSDG CSMs.

(5) Monitor the applicant population serviced during the OT&E to adjust the model for
preselection.

(6) Determine the extent to which Navy recruiters can improve their access to high quality
NHSDG applicants without increasing their work load.

RESULTS AND DISCUSSION

Descriptive Statistics and Validity Results

Table 2 presents descriptive statistics and validity results by subgroup, as obtained from
the FY 1988 NHSDG accession sample (N = 7,216). Among the education credentials, the two
largest subgroups had significant validities (r = .11, p < .01 for both) while the smaller
subgroups had higher two-year completion rates and mean CSM scores. The small sample of
females had a higher completion rate, mean CSM score, and cross-validity than males. Within
racial groups, the CSM showed significant validity coefficients for whites, blacks, and
Hispanics.

Table 2

Navy Subgroup Completion Rates,
NHSDG-CSM Scores, and Validity Coefficients

CSM Score Cross-Validity
Sample Completion
Tiers II and III (Cell B) Size Rate Mean Std Dev Tobis p
Education '
No secondary credential 3,926 59 56.1 24.3 11 .001
GED certificate 3,199 62 68.3 248 11 .001
Occupational certificate 47 .89 150.0 18.1 -13 .199
HS certificate of attendance 16 81 118.1 19.3 -01 A80
Home study diploma 5 .80 112.8 213 - -
Correspondence diploma 3 1.00 75.7 6.5 - -
Gender
Males 7,189 61 62.3 263 a2 001
Females 27 .81 96.7 372 A5 .009
Race/Ethnicity (Males)
White 5424 60 62.5 26.9 13 .001
Hispanic 951 65 60.9 24.7 .08 .007
Black 674 .58 - 624 23.5 11 .002
Asian/Pacific Islander 53 75 66.5 25.8 .16 130
American Indian/Aleutian 35 34 59.5 20.7 .04 404
Total Sample 7,216 61 62.4 264 12 .001
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The CSM cross-validity of .12 (point-biserial; p < .01) represents 2 significant increment
of .04 (p < .01) over AFQT percentile score. It also represents a significant increase of .08 (p
< .01) over the Success Chances for Recruits Entering the Navy (SCREEN) formula, which
was used to determine the enlistment eligibility of NHSDG applicants prior to 1 July 1992.

Expectancy Comparison

Correct acceptance (true-positive) and erroneous rejection (false-negative) rates were
examined using the FY 1988 accession sample. As the hypothetical CSM cut score was
increased, the percentage of correct acceptances increased from a base rate of 60.7% to 73.7%
at the operational cut score. This 13 percentage point improvement makes the completion rate
of CSM-eligibles comparable to the 77.4% completion rate of FY 1988 HSDGs in AFQT
category IIIB (N = 21,513). The percentage of erroneous rejections also increased from a base
rate of 50.5% to 59.6% at the operational cut score. Correct acceptances exceeded erroneous
rejections by at least 9 percentage points across all cutting scores.

An expectancy comparison of the CSM and SCREEN was conducted using six SCREEN
cut scores of increasing magnitude. The percentage of correct acceptances increased from
61.2% to0 73.4% for the CSM and from 60.8% to 66.1% for the SCREEN. The percentage of
erroneous rejections increased from 46.3% to 59.6% for the CSM and remained fairly constant
at about 60% for the SCREEN. At each cut score, the CSM achieved both a higher percentage
of correct acceptances and a lower percentage of erroneous rejections than the SCREEN. As
the percentage of excluded accessions increased, the percentage difference in correct
acceptances for the two models generally increased (Folchi, Devlin, & Trent, 1992).

Differential Prediction and Adverse Impact

Using the FY 1988 accession sample, differential prediction and adverse impact analyses
were conducted to assess the faimess of applying the operational CSM formula and cut score
to select minority applicants. Regression analyses revealed that predicted completion rates
were 1 to 4 percentage points lower for blacks than whites over the entire CSM score range.
At the operational cut score, the difference was three percentage points, which was not
significant at the .05 level. Hispanics had higher predicted completion rates than whites at the
lower CSM scores, but lower predicted completion rates at the higher CSM scores. At the
operational cut score, the difference of two percentage points between whites and Hispanics
was not significant at the .05 level.

The proportions of accessions excluded at the cut score were compared between each
group of minority males and white males. The exclusion rates were higher for blacks (94.2%)
and Hispanics (94.4%) than whites (92.2%), but only the latter difference was statistically
significant (p < .05). However, the white-Hispanic difference did not satisfy Cohen’s (1988)
small effect size criterion.

The impact of the NHSDG-CSM model and operational cut score was further examined
by comparing correct acceptance and erroneous rejection rates between the three groups. The
correct acceptance rate was significantly higher (p < .05) for white males (74.1%) than for
black males (56.4%) and reflected a small effect size difference. The comect acceptance rate
was higher for Hispanic males (81.1%) than for white males (74.1%), but the difference was
not significant at the .05 level. Note that the findings concerning correct acceptance rates may
be an antifact of the small numbers of black and Hispanic males (39 and 53, respectively) who
satisfied the operational cut score.

The difference in erroneous rejection rates between blacks and whites (58.0% and 59.1%,
respectively) was not significant at the .05 level. The difference in erroneous rejection rates
between Hispanics (64.1%) and whites was significant (p < .01), but did not satisfy the small
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effect size criterion. These results are more reliable than the correct acceptance results because
the samples were larger (4999, 635, and 898 for whites, blacks, and Hispanics, respectively).

CONCLUSIONS

The operational CSM formula described in this report can be used to improve the quality
of Navy NHSDG recruits. Use of the operational CSM formula results in a significant validity
increase over that generated by traditional predictors, such as mental aptitude, educational
status, and age. Recruiting personnel can quickly and simply administer the seven variable
CSM on a one-page application form to determine enlistment eligibility. CSM eligibles can be
expected to complete their enlistment contracts at a rate comparable to HSDGs in AFQT
category IIIB.
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Policy Implications of Compensatory Screening!

by

CAPT James C. Kinney, USN
Director, Recruiting and Retention Programs Division?
Chief of Naval Personnel

Background

In the hiring process, the Department of Defense (DOD) is
interested in predicting two critical characteristics, aptitude
and adaptability. Historically aptitude has been measured
primarily by the Armed Services Vocational Aptitude Battery
(ASVAB) . Adaptability has normally been associated with the
probability of completing a term of service. This is
particularly important within the Department of Defense when much
of the first six to nine months of employment is spent in
training. In order to recover this early investment, military
recruits must have a high probability of completing the initial
term of service. Empirical evidence supports the DOD use of
educational credentials as an indicator of adaptability (Table
1). As a result of the attrition statistics which are associated
with the attainment (or lack of) certain educational credentials,
the credentials were divided into three tiers according to
historical attrition rates (Table 1). Tier one (read High School
Diploma Graduates HSDG’s) having the lowest attrition, thus being
the preferred credential. While the educational credential or
tier system is a reliable adaptability screening tool, there is a
two fold problem with the use of the three tier system as a
qualifier in the hiring process. First, there is a high false
negative in the exclusion of applicants without the preferred
credentials. That is, more than fifty percent of those recruits
holding Tier 2 or Tier 3 credentials have proven to be good
risks. Secondly, by using the Tier system exclusively,
individual’s are being excluded by class, rather than being
considered on the basis of individual merit.

able
Tie: l: High School Graduate
24-Month Service
Educational Credential Completion Percentage
High School Diploma 82.0
Adult Education Diplcma 67.7
One Semester College (NonHSDG) 72.8
Associate Degree 85.2

‘Paper presented at the 34th Annual Conference of the Military Testing Association at San Diego, California

*Ihe opinions expressed in this paper are those of the authors, are not official and do not necessarily
reflect the views of the Navy Department.
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Professional Nursing Diploma : 81.0
Baccalaureate Degree 85.9
First Professional Degree 80.0
Master’s Degree 82.2
Post Master’s Degree 87.5
Doctorate Degree 80.0
{(High School Senior) 80.5

Tier 2: Alternative Credential Holder
24~Month Service

Educational Credentjal Completion Percentage
Test-Based Equivalency Diploma 62.7
Occupational Program Certificate 81.9
Correspondence School Diploma 67.9
Home Study Diploma 83.0
High School Certificate of Attendance 73.5
(Credential Near Completion) 67.2
e : =Hi o) u

24-Month Service
du iona edentia Completion Percentadge

Less than High School Diploma 60.5

An additional problem manifest recently in the three tier
system is the movement of educational credentials from one tier
to another for political purposes rather than on the basis of
empirical attrition evidence. For example, in 1989, Adult
Education diploma holders were moved from Tier Twe to Tier One
even though their attrition rates clearly justified Tier Two
status.

Historically, the services have recruited primarily from Tier
One credential holders in order to minimize the costs associated
with first term attrition.

Discussion

In an effort to overcome the identified shortcoming of the
current Three Tier System, Navy has investigated the development
of an additional screening tool for Tier Two and Tier Three
credential holders. The Compensatory Screening Mode (CSM) is
designed to compensate Tier Two and Tier Three applicants for
lack of preferred educational credentials by identifying
compensating personal characteristics which would lower the
hiring risk. ‘The CSM research is documented in another paper
presented to tnis conference). When the research indicated that
there was a reasonable chance to successfully identify low risk
applicants from among the available Tier Two and Tier Three
applicant pool, Mavy implemented a test to recruit and track
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these applicants through two years of active service to observe
attrition behavior and prove the hypothesis. Navy began the test
in July of this year. The resulting demographics of recruits
contracted through the first three months of the test are
provided at Table 2. We do not yet have enough tracking data to
document the success of the CSM in reducing attrition among the
Tier Two and Tier THREE applicants.

Table 2
Navy CSM Contracts (JUL-SEP 92) - Demographic Data
Subgroup 2 Percent
Race/Ethnjcity
White 805 88.0
Black 93 10.2
Other 17 1.8
Hispanic? 166 (18.1)
Education
GED Equivalency 486 53.1
No Secondary Credential 265 29.0
H.S. Cert. of Attendance 148 16.2
Occupational 9 1.0
Home Study 6 0.7
Correspondence School 1 0.1
ucati

<9 3 0.3

10 161 17.6

11 466 51.0

212 283 31.0
Moral Waiver
Not Required 781 85.4
Required 134 14.6
AF Mental Grou
CAT I 50 5.5
CAT II 557 60.9
CAT IIIA 307 33.6
Employment
Employed < 1 month of

not employed 187 20.4

Employed 1 to 7 months 169 18.5
Employed 8 mos. or more 559 : 61.1
Youth Program
Participated 69 7.5
Did not participate 846 92.5
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17 : 33 3.6

18 169 18.5
19 ' 309 33.8
20 . 189 20.7

*‘Persons of Hispanic origin may be of any race.
Note: All CSM contracts were males (N=915).

The advantage to the Navy is that the individuals who qualify
under the CSM concept are primarily high aptitude people. Both
our demographic research and our early results indicate that 2
out of every 3 applicants hired are Cat I or Cat II upper mental
groups.

It has become apparent that the use of CSM has several
important policy implications. 1In the following paragraphs we
will address each issue separately.

Attrition Standards

Whiie DOD hiring policies have historically been concerned
with attrition, we have not established a goal or standard to
apply to the hiring criterion. The unofficial policy, evident in
all four services recruiting practices is to minimize attrition
by using the traditional High School diploma credential as the
primary adaptability screening criterion. This is certainly
supportable empirically. Our goal in our CSM effort was to
identify from the Tier Two and Tier Three population those
individuals whose personal characteristics indicate a potential
to adapt to military life to same degree a High School Diploma
predicts adaptability. This in effect codifies the attrition
standard in the hiring process to be that demonstrated by High
School Diploma graduates. It would seem prudent, if the CSM
approach to predicting attrition proves valid, that DOD
officially establish High School Diploma Graduate attrition
behavior as the hiring criterion for adaptability screening.

High School Complet’ on

From a policy perspective, it would seem important that DOD,
as the largest employer in the nation of 17-21 year old youth,
consistently uphold the requirement to complete High School. If
DOD were perceived to undervalue the traditional High School
Diploma, it could undermine high school completion. Establishing
the High School Diploma as the hiring standard and requiring
other credentials to complete additional screening to be eligible
for employment will send the right message while allowing the
military to identify and hire qualified individuals without a
diploma.

Quality Scorecard
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Currently the Services compete for quality applicants in the
marketplace and their recruiting success is to a large degree
measured against their attainment of high quality standards
relative to the other services’ performance. The primary quality
standards routinely reported are percent of High School Diploma
Graduates (actually Tier I) and the percent of Upper Mental
Groups hired. If CSM works, and those individuals hired adapt
like HSDG’s, then the DOD recruiting scorecard should be modified
to remove the HSDG reporting standard and reflect other criterion
which are critical success indices such as percentages of Upper
Mental Groups and/or minority attainment relative to Service EEO
goals.

Artificial Ceiling

Within the Navy, when we have hired from the Tier Two/Tier
Three pool, we have constrained the number of Non High School
Diploma Graduates (NHSDG) to a limited percentage of the total.
This was done for two reasons. First, was a concern about the
significantly higher attrition associated with this market,
Second, and probably of more primary importance to policy makers,
was a concern for the DOD recruiting "scorecard". The number of
NHSDG’s hired was in no way reflective of the number who could
quality under the old standards. If the CSM approach works,
there should be no artificial ceiling placed on the number of
NHSDG’s hired. 1If, in fact, these recruits adapt to the same
degree as HSDG’s, we should let the marketplace dictate the
number hired.

Three Tier System

The current three Tier system subdivides educational
credentials into three categories based on historical attrition
rates associated with the credential. 1In reality the services
have essentially looked at the marketplace as containing HSDG’s
and NHSDG’s and primarily avoided the second group. The CSM
approach recognizes this distinction and acknowledges the
traditional HSDG as “he criterion for passing the adaptability
portion of the employment screening process. Those lacking a
High School diploina must be screened in more detail to determine
potential for employment. Since the model weights each
individual type of educational credential on its own merits,
there will no longer be any reason for the three tier system.
The ultimate object ought to be to classify those educational
credentials which reflect attrition at or below the DOD standards
(HSDG attrition) as qualifying and all other credentials would
require CSM screening.

Summary
It would appear that the successful validation of the

Compensatory Screening Model will place the Department of Defense
in a "win/win" situation. Without compromising the validity of
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the traditional High School Diploma, we will have addressed the
issue of class exclusion and expanded the recruiting market

providing a tool to enable us to identify and employ the highest
aptitude recruits available.
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MAVAL RESERVISTS AND OPERATIONS DESERT SHIELD/STORM®

Herbert George Baker, PhD
Navy Personnel Research and Development Center
San Diego, CA 92152~-6800

ABSTRACT

This paper presents information crawn from responses to the 1991
Naval Reserve Survey. In this projoct we sought reservists’ insights
into events preceding their deployment for Desert Storm, perceptions
and experiences during active duty, and consequences of their
deployment upon return to civilian life. For the first of these, the
critical elements appear to be length of notification prior to
reporting for active duty and the time which elapsed between
activation and deployment. The ti:ing of these events undoubtedly
affects employment status and famil: burdens. During the active duty
tour, aress of particular concer: ficused on inprocessing and
outprocessing as well as reception . active duty commands and the
role reservists were "allowed” to :5.ay. Pinally, in examining the
outcomes, or consequences, of their deployment, we will present
findings on reservists’ overall assessment of their call-up
experience, perceived effects on overall wall-being, and the impact
of the call-up on intention to remain in the reserves. The paper
concludes with implications for future mobilization events.

Introduction

The 1991 Naval Reserve Survey was administered from November through
December 1991, to a sample of 31,763 reservists (108 of reservists
not recalled for Operations Desert Shield and Desert Storm; 25% of
recalled reservists in medical occupations; and 100% of recalled
reservists in non-medical occupations). Survey topic areas included:
overall reserve axperience, in- and outprocessing, active duty
experiences, and return to civilian life. The primary focus was on
elements of policy and practice whose modification could increase
reservist job satisfaction and Naval Reserve mobilization readiness.

The survey requested the respondent’s Social Security Number. This
allowed acquisition of personal data from the reserve master tape
without elicitation in the guestionnaire itself. In addition,
respondents were asked to indicate the dates of significant events in
their mobilization. From these responses were calculated certain
information such as time between notification and entry on active
duty. Respondents were also invited to provide write-in responses.

Only those surveys received on or before 31 March 1992 were included
in the data analyses. After subtracting for surveys which were
undeliverable due to faulty addresses, the adjusted response rate for
the survey was 44 percent. Thers was an 89 percent successful match
between returned questionnaires and the reserve master tape (i.e.,
SSN matchup).

*The opinions expressed are the author’s, and do not necessarily
reflect official Department of the Navy policy.
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Results
Sanple Characteristics

More than two-thirds of the respondents were enlisted personnel, and
slightly more than one-fourth were in medical occupations. Women
comprised 21 percent of the sample.

The sample was fairly evenly split among those not recalled to active
duty, those recalled and assigned to a base in continental U.S.
(CONUS), and those who were assigned to a forward area, with 35, 38,
and 27 percent, respectively.

Seventy-seven porcent were over 30 years, 40 percent over 40.
The highest racial presence was that of Black, which, at three
percent for officers and eight percent for enlisted, was well below
their representation in society at large.

Of those with spouses, only 18 percent reported their spouses to be
unemployed either by choice or involuntarily. If the 29 percent of
the respondents having no spouse are not considered, the proportion
of working spouses is even higher.

Readiness and Satisfaction
Pre-Mobilization

The majority of respondents indicated their intention to remain in
the reserves until retirement (70%), while 15 percent intended either
to get out of the resrves or transfer to the Individual Ready Reserve
{(Figure 1). Eleven percent were undecided.

Reascns for intending to leave were fairly evenly split between 12
alternatives provided. However, conflict between reserve obligations
and civilian jobs and family responsibilities edged higher at seven
percent each. Such conflicts may cause reservists to sacrifice
civilian income or domestic stability, or, on the other hand, to miss
reserve meetings, which may result in a "bad year™ for reserve
retirement purposes. Highest of all reasons for getting out was lack
of meaningful work (10%).

Thirty-five percent never expected to be called to active service.

CAREER INTENT IN RESERVES (Q2)

EE R Y

Stay SiayRes.  Getout GolRA  Undecided
ACDU  Hiretre
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During Mobilization

Figure 2 shows that 82 percent of recalled respondents were on active
duty within two weeks of initial notificationi Of those, 83 pescent
were in a forward area within two weeks of activation (Pigure 3).

DAYS FROM NOTIFICATION TO ACDU (Q24-25) DAYS FROM START ACDU TO
DEPART CONUS (Q25-26)
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Naval Reservists reported excellent support from their civilian
employers, with 70 percent indicating that their employers’ personnel
policies were supportive. This value would be even higher if the 12
percent "not applicable” were excluded (those being self employed or
non-working individuals). Only five percent reported their employers
having non-supportive policies.

Seventy-two percent indicated that their business or profession was
not threatened by the call-up. However, several specific occupations
(e.g., doctors, dentists) were threatened.

Most recalled reservists (68%), did not have their civilian pay
continued (FPigure 4). Only about five percent drew full civilian pay
while on active status. The "bottom line” reflacted in Pigure S is
that for about 16 percent of the respondents, activation made no
impact on their income. Thirty percent gained in income by coming on
active duty, while 54 percent lost monsy. Obviously, these
percentages hide the fact that, for some (e.g., doctors), there was
an enormous income differential between civilian and military income.

CONTINUING PAY FROM EMPLOYER (Q34) WAS MILITARY ACDU INCOME
HIGHER THAN CIVILIAN (Q35)
100
100
[ ]
QO] e e e e e,
r
sl - $og0| e
w0l - ': BO] e e e e 3' e
»| 2f g3 . . ........ 18 i Py

(]
20%Or 10-19% $0% Abowd 69% i019% 204 Or

°NA. Ful  Aboul About About Aboul Hone More Same More
Selemp. Pay 75% S50% 25% 10% Higher L ower
Tot Gp/ne7008

160




Sixty-four percent of the respondents were given three days or more
to report for active duty. Interestingly, 87 percent said they could
realistically get their affairs in order within a week.

The condensed responses to eight survey items are shown in FPigure 7,
the first five having to do with the process of entering on active
duty, and the last three items dealing with circumstances at the
assigned duty station. In~processing was generally timely and
professionally done for the majority of respondents; however, 15
percent thought inprocessing was not timely.

Almost a third of the respondents (32%) felt that their duty station
was not prepared to receive them. And, although two-thirds of the
respondents agreed that their assignments were appropriate to their
NOBC/NEC and that their skills were well utilized, these items also
had levels of disagreement in excess of 15 percent.

Three areas of interest are covered by Pigure 7: unit acceptance,
base support, and skills and training. As can be seen in the chart,
very few respondents felt that they were not accepted by their
leaders or their co-workers, or that their contribution was not
valued. However, nearly a fourth of the respondents indicated that
their receiving commands were not appropriately staffed or not
appropriately equipped.

Sixty-one percent felt they were well prepared with respect to
general military training, but a fifth of the respondents felt their
occupational and operational training had not prepared them well for
their assignments.

AGREE THAT: (Q41-48) AGREE THAT: (Q49-55)
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The four survey items addressed by Figure 8 asked how much problem
was had with certain things which are incidental to activation.
Although only 11 percent of the respondents said child care was much
of a problem, when those who marked "not applicable” are excluded, 24
percent of those who have children had child care problems. Fifteen
percent felt that their call-up threatened them with loss of skillsa
or loss of clients. Many of these were, of course, the self-employed
individuals. Those same persons make up a good share of the 26
percent who had a problem with finances.
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HOW MUCH PROBLEM:
(Q63-66)
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Post~-Mobilization

For those who had been released from active duty, 70 percent felt
their outprocessing was sccomplished in a timely fashion (see FPigure
9). Sixty percent agreed that Personnel Support Activity (PSA) staff
were helpful and knowledgeable, and instructions were clear. However,
the same items had disagreement percentages above 15 percent.

The survey asked, of those who had been releassed from active duty,
whether they had returned to their civilian job. Eighty-seven percent
had, to the same or a similar job. Of those who did not return to
their pre-activation job, The data show that 27 percent had either
lost the job or were pressured to leave.

OUT-PROCESSING (Q81-84)
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Overall Experience

Porty-two percent indicated that their civilian job was not related
to the job they were called up to perform. As expected, the medical
occupations were more likely to be working in an occupation similar
to their active duty assignment than were non-medical reservists.

Eight survey items are dealt with by FPigure 10. Ninety-five percent
were pleased and proud to serve. Agreement with being enthusiastic
about being called-up was at sixty-six percent. More than three-
fourths agreed that their overall recall experience and their duty
assignments while on active duty were satisfactory.
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Agree That: (Q72-79)
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More than 70 percent of the respondents said they were generally
satisfied with the reserves prior to DS/S. Nearly three-fourths had
planned to stay in the reserves until retirement prior to DS8/S.
Seventy-eight percent had made no changus to their career plans as a
result of DS/S, and only 20 percent reported that their current level
of satisfaction or dissatisfaction was due to DS/S. Of those who were
recalled to active duty, 78 percent said that, overall, their recall
experience was satisfactory. Finally, there was overwhelming
agreement that they were proud to serve thair country during
Operations Desert Shield and Desert Storm (95%).

Implications

1. Age and family data indicate that reservists have developed
relatively stable career patterns, and more complex family
situations, both of which interact with mobilization concerns.

2. Because of dissimilarity between civilian job and active duty
asgignments, a concern with skills loss and skills retention by
raservists is justified.

3. Reservists being pressured to leave civilian jobs or being
terminated flies in the face of established law.

4. Indications are that the families of most Naval Reservists, like
those of the majority of Americans, depend on two wage earners. This
situation should be considered in reserve mobilization.

5. Meaningful work is important, and its importance can only increase
as the levels of ability and the technical competence of the Navy’s
people increase; the Navy is the most tec:inical of all the services.
6. In- and outprocessing procedures need improvement.

7. The rapidity with which the great majority reported for active
duty and moved to forward areas is gratifying and speaks well of the
readiness and responsiveness of Naval Reservists.

8. Most reservists are satisfied with the overall reserve situation.

9. Por the overwhelming majority, Desert Shield/Storm was a positive
experience.
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A Multipurpose Occupational
Approach to Understanding the PFederal Manager

Donna J. Gregory, Randolph K. Park, and Michele A. Armitage
U.8. Office of Personnel Management

Introduction

The Office of Personnel Ress:rch and Development (PRD) of the U.S. Office of
Parsonnel Management (OPM) conducted a Governmentwide occupational study of
Federal executives, managers, and supervisors. The primary objective of the
study was to establish an empirically-based continuum of executive,
managerial, and supervisory behaviors and competencies to guide curriculum
design and evaluation efforts and to update and revise the Management
Excellence Framework (MEF). The MEF has been used by Federal agencies as the
basis for the selection and development of managers for the past ten years.
The revised MEF will be issued by OPM’s Office of Executive and Management
Policy and will provide a description of managerial functions and the
competencies necessary for managerial effectiveness.

An additional objective of thLa study was to establish a single source of
occupational information for the development of consistent and job-related
products (e.g., selection criteria, performance standards, training
curriculum) to support human resource management (HRM) programs and policies
for executives, managers, and supervisors.

Method

The study employed the Multipurpose Occupational Systems Analvsis Inventory--
Closed-ended (MOSAIC), a process that gathars data for many HRM purposes using
survey methodology and computer statistical analyses to make decisiong about
the data. As a first step in survey construction, the PRD researchers
developed a conceptual model of the effective executive, manager, and
supervisor.

Survey Design

Tasks and Competencies. A review of the management and psychological
literature was undertaken to examine and document managerial work dimensions
and managerial competencies (skills and abilities) from previous management
studies. The review also includad sources from the current literature on
social, demographic, and economic environments and their impact on the role of
managers today and in the future. The result of the literature review was a
report entitled Dimensions of Effective Behavior: Executives, Managers, and
Supervisors (Corts & Gowing, 1992). This research report includes, in a
single sourcae, an integration of the behaviors (tasks) and competencies with
descriptions as they appear in the literature. The report’s foundation was
Howard & Bray’s 30-year research effort on 26 behavioral dimensions (1988)
that had Leen found to correlate significantly with ratings of management
potential and with subsequent achievement for American Telephone & Telegraph
Company executives. The Corts and Gowing report provided the empirical basis
for the managerial tasks and competencies that were used to design two major
components of the Leadership Effectiveness Survey (LES).

An OPM research team with expertise in occupational analysis procedures
examined the managument studies and job information cited in the Corts and
Gowing repert. The researchers conducted a comparison of the various sources
to ensure complete and comprehensive coverage of managerial dimensions and to
eliminate much of the confusion in terminology. The Howard and Bray
dimensions were linked to other leading models of managerial behavior,
including the MEF (1985) and the Federal Executive Institute’s Executive
Competency Study (1989). This comparison, or "crosswalk," identified common
elements in the various models. This review and linkage ensured that all
major ccmpetencies were identified. The "crosswalk" also resulted in the
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creation of two categories of competencies, personal and organizationally
oriented. It is important to note that each competency has been linked to the
work behaviors or task definitions in the literature. These tasks were
rationally sorted and categorized under three managerial functional areas:
Program Management and Direction, Resources Management, and Interpersonal
Skills and Relationships. This provided an organizing framework for the LES.

Workforce Quality. The initial conceptualization of the variables
contributing to managerial effectiveness was based on a model for assessing
workforce quality. The model was the outgrowth of a Governmentwide research
program on the quality of the Federal government workforce initiated by OPM in
1988. OPM and the Merit Systems Protection Board convened a national Advisory
Committee on Federal Workforce Quality Assessment. Through discussions with
this committee, PRD developed the Workforce Quality Assessment and Improvement
Model (Dye, 1990; Gowing & Payne, 1991).

The model shows workforce quality to be multidimensional with individual
attributes interacting with situational factors (including organizational)
and the combination of these variables leading to individual, group/team, ard
organizational outcomes. Individual attributes are those fixed and dynamic
qualities and competencies that individuals bring to the organization or
develop while within it. Examples are: knowledges, skills, abilities,
motivation, self-esteem, attitudes, values, beliefs, and interests.
Situational factors are the circumstances surrounding the existing work
situation that can affect the quality of work or service provided. These
factors may be internal to the organization or external environmental factors
impacting the organization. Some examples include: organizational policies,
practices, and conditions, such as culture and climate; objectives; and
availability of resources.

The second major step in the design of the LES was thorough reviews by various
independent groups, including a focus group comprised of Federal executives on
assignment to the National Academy of Public Administration and nine agency
representatives serving on an 'ateragency focus group for the MEF project. The
LES also was pilot tested with approximately 400 participants at the three OPM
Executive Seminar Centers and the Federal Executive Institute in August of
1991. Revisions were made to the LES based on the comments from the focus
groups and the pilot test. The final version of the LES was designed to
collect background and demographic information, task and competency ratings on
a number of scales, classification information, and organizational style and
culture data.

Description of the Lesadership Effectiveness Survey

The Leadership Effectiveness Survey consisted of five parts which are
described below. Each respondent, however, did not have to complete all five
parts. The sampling plan and survey design permitted OPM to collect the
information needed to develop many HRM products without unduly burdening
individual respondents. This design resulted in five different survey
bocklets. All participants were asked to complete Parts I, II, III; and
either Part IV or V. The survey forms also differed in the rating scales that
participants were asked to use in Parts II and III.

Part I - Background: This part contained demographic and employment
history questions including some used in the workforce quality
assessment program studies and The Federal Executive Survey. This
survey was recently constructed to explore differences between
Presidential Rank Award winners and nonwinners (Corts, Anderson, Baker,
& Gowing, 1992). Part I also contained additional items reflecting
special concerns germane to the sample (e.g., number of employees
superviged; size of budget administered). These items provided a
profile of the Federal supervisors, managers, and executives who
participated in the survey.
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Part II - Managerial Tasks: This section asked respondents to check
tasks performed from a list of 151 tasks and to rate those tasks on one
of three different scales: time spent, importance, and learning
difficulty.

Part III - Managerial Competencies: Survey respondents were asked to
rate the 22 competencies derived from the OPM competency study on two
rating scales -~ importance and one of the following: proficiency needed
at entry, development of competency, and distinguishes superior from
barely acceptable workers.

Parts II and III provided information that identified patterns of task
requirements and the competencies necded for effective performance by
managers at the three levels. These data are particularly important for
succession planning and for defining the training needs continuum from
supervisor to executive.

Part IV - Occupational Description: In this section, respcadents were
asked to complete a number of questions about the duties and
responsibilities of their current jobs. The questions were based on
factors that occupational analysts havo found to be common to Federal
managerial and supervisory jobs. This can be useful in identifying
factors or behaviors by grade level to help structure positions, develop
model position descriptions, and create job evaluation procedures.

Part V - Personal and Organizational .:yle: This section asked
regpondents to indicate their own prer:~red way of dealing with a number
of managerial situations, as well as to express opinions about how they
evaluate their organization‘s style. The Quality Orientation portion
addresses the eight criteria of the President’s Award for Quality and
Productivity Improvement.

Sampling Design

The sample was drawn from the population of all Federal executives, managers,
and GS-11 to GM-1S supervisors. The sampling plan was designed to obtain a
sample representative of the Federal managerial population. To insure
adequate represantation of smaller sized groupings, personnel from small and
medium sized agencies, minorities, ard females ware over-sampled. Among the
Senior Executive Service, the sample consisted of approximately 32 percent of
the white males and all of the minorities and females. Among the small
agencies, the whole management population was sampled. Among the medium
agencies, the whole management population was sampled, except for GM-13 to GM-
15 supervisors of whom 92 percent were sampled. Among large agencies, a
random sample of about 6.7 percent of the managers and supervisors was drawn.

Four forms of the LES were administered to a total sample of 20,664
executives, managers, and supervisors. Equal numbers of the four different
survey forms were distributed across the sample. 1In addition, a fifth survey
form which was used as part of a separate study of Administrative Law Judges.
The surveys were mailed to about 1,400 Ferderal personnel offices for
distribution in October 1991.

Overall, 10,061 completed surveys were returned (a response rate of about 49
percent). Table 1 shows the numbers of executives, managers, and supervisors
in: the Federal population, the survey sample, and the identifiable returned
surveys. A total of 7,938 incumbents who returned surveys categorized
themselves in one of the three managerial levels. The remaining 2,123 survey
respondents identified themselves as project team leaders, senior scientists,
special ass' tants, other, or gave no response.
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Table 1. Sampling Design for the Leadership Effectiveness Survey

Executives Managers Supervisors Total
Federal 8,038 27,842 144,299 180,179
Population
Survey Sample 4,198 4,888 11,578 20,664
Survey 1,763 2,659 3,516 7,938
Returns

The original sampling design was weighted to adjust for over-sampling on small
and medium agencies, minorities, and females. The survey respondents were
representative of the Federal managerial population.

Results and Discussion

Analyses of the LES identified important competencies across the three
management levels. Survey respondents rated competencies for their importance
for effective job performance and whether proficiency in the competencies was
needed upon entry into the position. Ratings on competencies were examined by
grouping respondents into three subsamples: executives, managers, and

— supervisors. These groupings were identified based on self-report.

Important competencies neaded upon entry to the job were identified by using
respondent ratings on competency importance and need at entry. Table 2 shows
the percentage of executives, managers, and supervisors who rated each
competency as "very important”™ or "crucial.” Competencies were identified as
important when the percentage of respondents rating the competencies as very
important or crucial was high for a given sample. For example, at least 95.9
percent of the executives rated Oral Communication as a highly importzat
competency. Table 2 also shows the percentage of respondents who rated the
competencies as being needed immediately upon entry (i.e., first day) on the
job. For example, 86.3 percent of the executive sample rated Oral
Communication as a competency needed upon entry.

For each competency, the percentage levels were combined over the two scales
to yield a composite rating score reflecting the value of the competency’s
importance and need at entry. Inspection of the composite rating scores was
made across the three managerial levels to identify basic competencies, that
is, those competencies that received high ratings of importance and need at
entry across all three levels. These Basic competencies are shown as the
first nine competencies in Table 2. Oral Communication, for example, was
considered a basic competency since it was rated highly on impcrtance and need
at entry for executives, managers, and supervisors.

The competencies differentiated the job content of executives, managers, and
supervisors. First-level competencies were those that an incumbent must
master at the supervisory level before advancing to the managerial level.
These competencies had relatively high composite ratings (need at entry and
importance) at the supervisory level that increased at the managerial level.
For example, Team Building was high at the supervisory level and even higher
at the managerial level, indicating that mastery of this competency was
increasingly necessary for effective performance at the higher managerial
levels. Mid~level competencies were those with ratings that were either
highest at the managerial level (e.g., Internal Controls/Integrity) or high at
this level and increased at the executive level (e.g., Creative Thinking).
Higher-level competencies had composite scores that were highest at the
executive level. Vision and External Awareness were rated highest by
executives, but were rated much lower by managers and supervisors. This
comparative analysis resulted in a continuum of competencies across the three
management levels that can be used for succession and development planning.
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Conclusions and Recommendations

The research-based information obtained from the analysis of the LES will
support the revision of a new MEF, ensuring its continued validity, as well as
consideration of the impact of new areas such as office technology, total
quality management, and workforce diversity. The initial result of the LES
data analysis is a continuum of competencies that reflects the progression of
neaded capabilities across the three management levels. These findings led to
a model for managerial succession and development planning.

The competency continuum derived from the LES ratings yielded different
patterns of competencies for the three leadership levels, and identified
competencies that are needed by all management jobs. The competency continuum
also underscores the emergence of competencies that reflect changes in
management work. Added emphasis is given to technology management, diversity,
and Total Quality Management.

References

Corts, D. B., Anderson, C. H., Baker, D. R., & Gowing, M. K. (1992).
Characteristic behaviors, attitudes, skills, and work styles of Distinguished
Presidential Rank Award Federal executives. Washington, DC: U. S. Office of
Personnel Management, Personnel Research and Development. (In draft)

Corts, D. B., & Gowing, M. K. (1992). Dimensions of effective behavior:
executives, managers, and supervisors. Washington, DC: U. S. Office of
Personnel Management, Personnel Research and Development. (In draft)

Dye, D. A. (1991). An explication of a model for assessing the gquality of
the Federal workforce (WQR-91-03). Washington, DC: U. S. Office of Personnel
Management, Personnel Research and Development.

Gandy, J. A., Mann, W. G., Jr., & Outerbridge, A. N. (April, 1990). Job
performance criteria and biodata validity: Comparisons and considerations.
Paper presented at the Annual Convention of the Society for Industrial and
Organizational Psychology, Miami Beach, Florida.

Gowing, M. K., & Payne, S. S. (1992). Assessing the quality of the Federal
workforce: A program to meet diverse needs. 1In S. E. Jackson (Ed.), Working
through diversity: Human resource initiatives. New York: The Guilford Press.

Howard, A., & Bray, D. W. (1988). Managerial lives in transition: Advancing
age and changing times. New York: Guilford Press.

U.S. Office of Personnel Management. Office of Training and Development.
(1985). The Management Excellence Framework: A competency-based model of
effective performance for Federal managers. Washington, DC: U.S. Government
Printing Office.

168




Table 2. Psrcsntage of Respondents Indicating Competency Importance cr Noeded at Entry.
_ -~ G

Percentage of Respondents Indicatin- Percent of Respondents Indicating
Compstsacy is Very Important or Crucial Competency is Needod at Entry
Executives Managers Supervisors

BASIC COMPETENCIES
Oral Communication 95.9 90.6 87.2 86.3 74.9 72.6
Written Communication 90.7 85.9 81.4 88.3 80.0 76.2
Problem Solving 92.1 87.0 84.1 2.9 §0.0 59.0
Leadership 89.2 89.1 96 66.8 59.5 49.5
Interpersonal Skill 7.3 7.8 72.0 67.3 58.4 55.1
Self-Direction 76.6 72.5 68.5 68.3 63.0 60.3
Flexibility 80.7 80.3 74.2 65.7 59.7 54.6
Decisiveness 80.8 80.0 74.0 58.2 51.8 4.0
Technical Competence 63.8 63.7 70.9 54.9 4.6 48.1
FIRST-LEVEL COMPETENCIES
Human Resource Management 75.8 759 62.8 39.6 30.3 233
Influencing/Negotiating 74.3 66.9 59.8 37.1 311 24.6
Team Building na 70.6 62.5 37.3 29.5 27.0
Conflict Management 67.2 68.5 62.8 36.9 329 27.8
Managing Diverse Workforce 50.4 56.4 49.1 48.2 45.1 40.5
MID-LEVEL COMPETENCIES
Creative Thinking 72.8 579 50.2 55.3 375 33.8
Planning & Evaluation 64.2 61.6 513 313 23.9 19.0
Client Orientation 68.2 65.8 62.3 28.9 25.2 220
Internal Controls 42.2 50.9 42.9 18.9 21.2 11.7
Financial Manzgement 4.5 46.7 358 20.6 20.3 114
Technology Management 425 45.5 43.0 18.3 14.0 13.0
HIGHER-LEVEL COMPETENCIES
Vision 68.1 51.6 373 39.1 2.4 15.8
External Awareness 58.8 45.8 39.8 229 13.9 11.0
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Sample sizes are 1,780 executives, 3,442 managers, and 3,732 supervisors on the Imporunce scale, and 575 executives, 1,184 managers,
and 1,303 supervisc= on the Ne2czd at Entry scale.
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Comparison of the Governmentwide
and Department of Defense Managerial Competencies

Randolph K. Park, Michele A. Armitage, and Daniel B. Corts
U.S. Office of Personnel Management

Human resource management in today’s changing organizational
environment calls for innovative and flexible systems. One way of building such a
system is by identifying the tasks and competencies essential for effective
management. In doing so, a foundation is formed with which to build a human
resource development system for selecting and developing managers.

For several years, the Management Excelience Framework (MEF; 1985) has
been the official description of executive, managerial, and supervisory
competencies needed for successful job performance. The MEF is a competency-
based model which provides the conceptual basis for managerial selection, and
training and development programs. The model is used by individual agencies and
by OPM for these purposes.

Currently, OPM is investigating whether the MEF will hold for the Federal
manager of the 1990’s. First, a comprehensive review of the literature collected
descriptions of ali managerial tasks and competencies within a single source (Corts
& Gowing, 1992). An OPM research team with expertise in occupational analysis
procedures then examined the information from the Corts and Gowing report with
other leading models of managerial behavior to ensure that all major competencies
were identified. In addition, the competencies and tasks were organized into
functional areas.

In 1991, OPM conducted a Governmentwide survey of white collar
execur*ives, managers, and supervisors. One purpose of the survey was to collect
occupational analysis information on Federal managers (Gregory, Park, & Armitage,
1992). Four different types of competencies were identified from the resuits of
the survey. Basic competencies were those rated important and needed at entry at
all three levels of leadership. First-level competencies were those that an
incumbent must master prior to entering the supervisory level. Similarly, Mid-level
and Higher-level competencies were those that must be mastered prior to entry
into the managerial and executive levels, respectively. These competencies are
summarized in the first column of Table 1 and the competency definitions are
shown in Figure 1.

Implicit with the differentiation of competencies is the accummulation of
competency mastery for higher leadership levels. Supervisors need to have
mastered both basic and first-level competencies, and managers need basic, first-
level, and mid-level competencies. By the executive level, all competencies would
have been mastered.
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The accummulation of competency mastery for higher leadership levels is
the basis of the MEF and is intended to aid agencies in managerial succession and
development planning. Of interest in this study is the extent to which the
competency continuum will be applicable to specific agency use. This study
compares the competency results of civilian managers from several agencies: the
Department of Defense, the Department of the Navy, the Department of the Army,
and the Department of the Air Force.

Method

Description of the Survey. The Leadership Effectiveness Survey consisted of-five
parts which are described below. Each respondent, however, did not have to
complete all five parts. The sampling plan and survey design permitted OPM to
collect the information needed to develop many HRM products without unduly
burdening individual respondents. This design resuited in five different survey
booklets. All participants were asked to complete Parts I, ll, lll; and either Part IV
or V. The survey forms aiso differed in the rating scales that participants were
asked to use in Parts Il and Ill. Part |, Background, contained demographic and
employment history questions. Part il, Managerial Tasks, contained questions
asking respondents to check tasks performed from a list of 151 tasks and to rate
those tasks on one of three different scales: time spent, importance, and learning
difficulty. Part lll, Managerial Competencies, contained questions asking
respondents to rate the 22 competencies derived from the OPM competency study
on two rating scales -- importance and one of the following: proficiency needed at
entry, development of competency, or distinguishes superior from barely
acceptable workers. Information from Parts Il and Ill can be used to identify
patterns of task requirements and the competencies needed for effective
performance by managers at the three levels. These data are particularly important
for succession planning and for defining the training needs continuum from
supervisor to executive. In Part IV, Occupational Description, respondents were
asked to complete a number of questions about the duties and responsibilities of
their current jobs. In Part V, Personal and Organizational Style, respondents were
asked to indicate their own preferred way of dealing with a number of managerial
situations, as well as to express opinions about how they evaluate their
organization’s style.

Subjects. The sample was drawn from the population of all Federal executives,
managers, and GS-11 to GM-15 supervisors. The sampling plan was designed to
obtain a sample representative of the Federal managerial population. To insure
adequate representation of smaller sized groupings, personnel from small and
medium sized agencies, minorities, and females were over-sampled. The wholie
management population was sampled from small and medium agencies, except for
GM-13 to GM-15 supervisors of whom 92 percent were sampled. Among large
agencies, a random sample of about 6.7 percent of the managers and supervisors
was drawn.
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Four forms of the Governmentwide survey were administered to a total
sample of 20,664 executives, managers, and supervisors. Equal numbers of the
different survey forms were distributed across the sample. The surveys were
mailed to about 1,400 Federal personnel offices for distribution in October 1891.

Overall, 10,061 completed surveys were returned (a response rate of about
49 percent). A total of 7,938 incumbents who returned surveys categorized
themselves in one of the three managerial levels. The remaining 2,123 survey
respondents identified themselves as project team leaders, senior scientists, special
assistants, other, or gave no response.

Results

The Governmentwide percentages of respondents who indicated a
competency was important or crucial are shown in Table 1. The percentages are
shown for the three leadership levels: executives, managers, and first-line
supervisors. Table 1 also shows the raw percentage differences for the
Departments of Defense, the Army, the Air Force, and the Navy.

For each agency sample, the differences in percentages are reported
between the agency sample and the Governmentwide sample. Since each agency
sample is subsumed by the Governmentwide sample, the Governmentwide
percentages were adjusted when agency members were extracted from the
Governmentwide sample. The difierence between percentages was tested for
statistical significance on independent samples. These results are also reported in
Table 1.

Inspection of Table 1 suggests some general patterns in competency
importance for military related agencies that are different from the
Governmentwide norms. For example, sll four agencies, although not uniformly,
exceeded the Governmentwide importance ratings on Technical Competence,
Client Orientation, and Financial Management.

The differences, for the most part, are agency-specific. In the Department
of Defense, executives rated Leadership, Interpersonal Skills, Human Resource
Management, and Managing Diverse Workforce lower in importance than the
Governmentwide norms, and Technical Competence higher. Managers rated Team
Building, and Vision higher, and managers and supervisors rated Client Orientation
higher. In the Department of the Army, executives rated higher Leadership,
Technical Competence, and Creative Thinking, and Internal Controls was rated
lower. Department of the Army managers rated higher Technical Competence, and
supervisors rated higher Creative Thinking and Technology Management, and lower
Problem Solving. Department of the Army managers and supervisors rated Client
Orientation and Financial Management higher and Interpersonal Skills lower. In the
Department of the Air Force, managers rated lower Cral and Written
Communications, Interpersonal Skills, Influencing/Negotiating, Team Building,
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Conflict Management, Planning and Evaluation, and External Awareness.
Department of the Air Force supervisors rated higher Client Orientation, Financial
Management, Vision, and External Awareness, and rated lower Interpersonal Skills.
In the Department of the Navy, Technology Management and Vision were rated
higher in importance at all leadership levels, and Technical Competence, Creative
Thinking, Client Orientation, and Financial Management at the manager and
supervisor levels. Department of Navy managers also rated higher Planning and
Evaluation, and supervisors rated lower Managing Diverse Workforce.

Discussion

The governmentwide continuum tends to hold for the four agencies,
although the resuits show possible exceptions in the placement of some
competencies. For example, Financial Management is higher in importance than in
the governmentwide continuum and could be identified as a basic competency for
these agencies.

The governmentwide managerial competency continuum can be used as a
general guide in developing the agency-specific continuums. For example, the U.S.
OPM recently compieted an occupational analysis of Federal Deposit Insurance
Corporation supervisors, managers, and executives that provided agency-specific
task, competency, and task-competency linkage information needed for training
curriculum development (Park, Armitage, Gregory, and Polak, 1992). The unique
characteristics of defense agency populations suggest that they msy also benefit
from agency-specific needs analyses.
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Figure 1. MANAGERIAL COMPETENCIES

1. Whitten C estion-—-Exp facts and ideas in writing in 8 succinot and organized menner.

2. Oral C. jcation--Exp ideas and facts to individusie or groups effectively: makes clesr and Ancing orel p tions;
listens to others; facilitates en open exchange of dess.

3 h&mmumufb-mmdvznmwmr usee sound reasoning to arrive at lusions; finds ait ive solutions to complex
probi disting b relavant and irrelevant information to make logical judgments.

4, K P ) Skille--Cansiders and responds sppropristely to the needs, feslings, and capabilities of others; adjusts app hes to suit

different people and situations.

8. L ing Dt Waorkf Is itive to cuitursl diversity, race, gender, and other individual ditf in the workf H
workforce diversity.

[ N Vision--Takes a long-ternm view and initi ganizstional change for the future; builde the vision with others; spots apportunities to
mave the organization toward the vision.

7. Creative Thinking—-Develops new insights into situati and lies i t futi to make organizationsl impro desig
and implements new or cutting-edge programs/processes.

8. Flexibility--1s open to chmo and now in(ormmon, adspts behavior and work methods in resp to new inf i hanging
conditions, or P ively desis with pressure and ambiguity.

9. Decisivenass--Makes sound and weil-informed decisions; p i the imp and implicati of decisions; its to action, even in
uncertain situations, in order t0 plish organizational goals; causee« changs.

10. Leadership--inspires, motivatss and guides others d gosl plishment; h s, and challenges subordi ; adep
leadership styles to a veriety of si ions; deis high dards of honesty, integrity, trust, opsnness, and respect for the individusi
by spplying these val to deily behaviors.

. Conllct Managemant--Manages and resoives conflicts, confro h and disag in a positive and ive manner to

negative personal imp

12.  Seif-Direction--D ates belief in own abilities and idess; is self-motivated snd its-ori d: gnizes own strengths and
weakr sesks feadback fromy others and oppartunitiss for seif-leaming and development.
13. Infh ing/Negotiating--Persuades others; deveiops natworks and coalitions; gains cooperation from others to obtain information snd
fish goals; negoti to find mutuaslily acceptable solutions; builds cor 18 through give and take.
14.  Planning and Evaluating--D d bjectives and strategies; coordinates with other parts of the organization to plish goals;

monitors and evaluates the progress and outcomes of operational plans; anticipates potential threats or opportunities.

18. F ial M g Prepares, justifies, and/or administers the budget for program areas; plans, administers and monitors
axpenditures to ensure cost-effective support of programs and policies.

18. Human R Manag nt--Emp s people by sharing power and authority; develops lower levels of lsadership by pushing

authority downward and outward throughout the crganization; shares rewards for achievement with employees; snsures that staff are
appropriately selectad, utilized, sppraised, and developed, and that they are trsated in a fair and equitabie manner.

17. Cllent Orfentation--Anticipates and meets the needs of clients; achieves quality end-products; is committed to improving services.

18. Extermnal Awareness--Identities and keeps up-to-date on key agency policies/prioritias and economic, political, and social trends which
affect the organization; understands where the organization is headed and how to make a contribution.

19. Team Building--Manages group processes; encourages and facilitates cooperation, pride, trust, and group identity; fosters commitment
and team spirit; works with others to achieve goais.

20. Technology M integrates technology into the workplace; develops strategies using new technology to manage and improve

program etfectiveness: understands ths impact of technological changes on the organization.

21. & i C. fs/integrity--Assures that effective intemal controls are develcped and maintained to ensure the integrity of the
arganization.

FIR T

22. Technical Compatence--Understands and appropriately applies procedures. requirements, regulstions and policies related to
expertise. 8.g., engineering, physical science, iaw, or accounting; maintains credibility with others on technical matters.
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DEVELOPING SELECTION PROCEDURES FROM A MULTIPURPOSE JOB ANALYSIS

Donald E. McCauley, Jr.
U.S. Office of Personnel Management

Introduction

The U.S. Office of Personnel Management (OPM) recently conducted
a large-scale project using MOSAIC (Multipurpose Occupational
Systems Analysis Inventory--Closed-Ended), a task/competency-
based approach to occupational analysis. The MOSAIC framework
was applied to study the Revenue Agent occupation of the Internal
Revenue Service for the purpose of developing selection proce-
dures for that occupational series.

Revenue Agents typically work in one of three major functional
areas: Examination (Exam), Employee Plans (EP), and Exempt
Organizations (EO). Revenue Agents in Examination conduct
examinations of individual, business, and corporate taxpayers to
determine substantially correct tax liability. EP Revenue Agents
ensure compliance of pension plans with Federal tax laws and
determine substantially correct tax liability. EO Revenue Agents
ensure compliance of tax-exempt organizations with Federal tax
law. The type of work done by Agents in all three functional
areas requires knowledge of accounting, auditing, and various
areas of tax law. Traditionally, knowledge of accounting has
been a prerequisite for entrance to the occupation. Knowledge of
tax law is acquired through training. For approximately the

" first two years after being hired, Revenue Agents are involved in

phases of formal classroom training, structured on-the-job
training, and limited independent duties of increasing complexi-

ty'

In 1991, the IRS entered into an interagency agreement with the
Office of Personnel Research and Development (PRD) in OPM to
conduct the occupational analysis using its MOSAIC methodology.
MOSAIC is an inventory-based occupational analysis methodology
that collects information for many different human resource
management purposes at one time. MOSAIC eliminates the costly
duplication of effort that results from performing separate
occupational analyses for separate purposes (e.g., selection,
performance management, training). IRS recognized that a MOSAIC
analysis would provide the information they needed to develop new
selection procedures and would also give them information that
would be useful for other human rescurce management applications,
such as training.

In this analysis, Revenue Agents in Grades 5 through 12 in three

functional areas (Exam--General Program, EP, and EO) were stud-
ied.
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Method
Development of the Inventory, In June, 1991, a panel of supervi-

sory Revenue Agents was convened to review the tasks and compe-
tencies identified by an IRS study team that had gathered much
information on the occupation through interviews with, and
observation of, Revenue Agents. From the work of this panel, an
inventory was developed and tried out on a small sample of
Revenue Agents. Revisions were made to the inventory based on
the try-out. The final inventory consisted of background ques-
tions, 111 tasks, 58 competencies, and a comment section.

As was mentioned above, the MOSAIC methodology collects informa-
tion for many human resource management purposes at one time.
This is done principally by asking respondents to rate the tasks
and competencies on a variety of different rating scales. The
tasks were to be rated on three rating scales: relative time
spent, relative importance, and relative difficulty to learn.
The competencies were to be rated on four rating scales: impor-
tance, the degree to which proficiency in the competency distin-
guishes between barely acceptable and superior Revenue Agents,
the degree to which proficiency in the competency is needed at
entry to the job, and the best means of becoming proficient in
the competency. In order to minimize the burden on any one
respondent, two versions of the inventory were created. These
two versions differed only in the rating scales that respondents
were asked to apply to the tasks and competencies. 1In other
words, no one respondent was asked to rate the tasks and compe-
tencies on all of the rating scales used.

Form 1 of the inventory required respondents to rate the tasks on
two scales:

relative time spent, and

relative importance;
and to rate the competencies on two scales:
importance, and
the degree to which proficiency in the competency distin-
guishes between barely acceptable and superior Revenue
Agents.
Form 2 also required respondents to rate the tasks on two scales:

relative time spent, and

relative difficulty to learn;
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and to rate the competencies on two scales:

the degree to which proficiency in the competency is needed
at entry to the job, and

the best means of becoming proficient in the competency.

Sampling Plan. Each of the five grades within each of the three
functional areas was of interest in this project. Therefore, the
sampling plan considered each of the 15 grade-within-functional-
area combinations separately.

Ten of the grade-within-functional-area combinations (Exam-5, EP-
5, EP-7, EP-9, EP-12, EO-5, EO-7, EO-9, EO-11, and EO-12) had
relatively few incumbents in each combination; thus, the entire
populations for these ten combinations were included in the
sample.

The remaining five combinations (Exam-7, Exam-%, Exam-11, Exam-
12, and EP-11) had large enough numbers of incumbents so that
surveying the entire population was not cost-effective. For
these five combinations, random samples were drawn from the IRS
personnel databases.

For 3 of these combinations (Exam=-7, Exam-9, and EP-11), samples
were drawn so as to have at least 100 respondents in each cell,
assuming a 40% return rate. It was calculated that a sample size
of 100 respondents would ensure that the standard error of the
mean time spent ratings would be within plus or minus two-tenths.

The populations for the Exam-11 and Exam-12 groups were large
enough so that stable data could be obtained with samples that
equalled relatively small percentages of the populations. The
sizes of the random samples drawn for the these two grade-with-
in-functional-area combinations were 20% for Exam-11 and 30% for
Exam-12. Drawing larger samples would not have been cost-effec-
tive.

For the five combinations for which random samples were drawn
(Exam-7, Exam-9, Exam-11, Exam-12, and EP-11), care was taken to
ensure representativeness in terms of race, sex, national origin,
and geographic region.

Administration of the Inventory. The two forms of the inventory

were reproduced and distributed in November, 1991. Care was
taken that each of the 15 subgroups of interest received equal
numbers of each form of the inventory. The inventories were
mailed to the home addresses of the Revenue Agents in the sample
along with a cover letter that explained the purpose of the
project and asked for the agents’ participation.
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" Results

Return Rate. Of the 2,673 inventories that were sent out, 2,008
(75%) were returned. Of the 2,008 returned surveys, 217 were
considered unusable. The elimination of these 217 returns
resulted in 1,791 usable inventories. The usable returns consti-
tuted comparable percentages in all of the grade-within-function-
al-area combinations, and all of these percentages exceeded the
estimated 40% return upon which the sample sizes were calculated.

The research sample (i.e., the usable returns) was found to be
representative of the population in terms of grade, functional
area, geographic location, sex, race, and national origin.

Task Results, The percentages of respondents performing each
task and the percentages of respondents who considered each task
to be important were calculated for each grade-within-functional
area combination.

There were 22 tasks performed by 50% or more of the agents in all
three functional areas. At the 11 and 12 grade levels, the
Revenue Agent series became more homogeneous with 62-63 (56%-57%)
of the 111 tasks performed across all 3 functional areas. The
case for homogeneity becomes stronger when one considers that
there were 13 tasks for which no subgroup had 50% of its members
performing. Thus, 63% to 64% of the 98 performed tasks were
performed by 50% of the Grade 11 and 12 Revenue Agents in all
functional areas. Finally, when the whole sample was subjected
to a CODAP analysis that compares the tasks performed by differ-
ent subgroups, 1,675 incumbents (93.5% of the research sample)
were placed in a single group based on a common set of core
tasks. On the basis of these results, one can conclude that,
despite the differences in functional area, most Revenue Agents
at the journey level perform similar work activities.

There were 16 tasks considered important by all agents in the
research sample. Again, the Revenue Agent series became more
homogeneous at the 11 and 12 grade levels, with 52 and 46 (47%
and 41%) of the 111 tasks performed across all 3 functional
areas. There were 15 tasks for which no subgroup had 50% of its
members giving an importance rating of 3 or higher. Thus, 48% to
54% of the 96 important tasks were considered important by 50% of
the Grade 11 and 12 Revenue Agents in all functional areas.

The analyses of these two task rating scales revealed that, at
least at the Grade 11 and 12 levels, there was considerable
overlap in the work activities performed and in those considered
to be important across the three functional areas. It was
decided that the 52 tasks that were performed by 50% or more of
the Grade 11 agents in the three functional areas and considered
to be important by those agents would be considered the descrip-
tion of the typical Revenue Agent job. This determination was
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made for two reasons: (1) these 52 tasks constituted the largest
degree of homogeneity in the research sample, and (2) it can be
reasonably expected that all lower-graded agents will reach Grade
11. These tasks are presented in Table 9.

s The 58 competencies were rated on three
scales that are directly pertinent to selection. These three
scales were (1) importance, (2) the degree to which proficiency
in the competency distinguishes between barely acceptable and
superior agents (distinguishing ability), and (3) the degree to
which proficiency in the competency is needed at entry to the job
(need at entry). As with the tasks, the results for the compe-
tencies were analyzed for each grade within each program area.
Inadvertently, all of the EP-5 and EO-5 agents w1io responded had
received Form 1 of the inventory. Thus, no EP-5 or EO-5 agents
rated the competencies on the need at entry scale.

There were 28 competencies considered to be important by all
agents in the research sample. Grade 5 respondents considered
one additional competency to be important. Grade 7 respondents
considered six additional competencies to be important. Grade 9
respondents thought seven additional competencies to be
important. Grade 11 and Grade 12 respondents considered five
additional competencies to be important. The number of competen-
cies considered important was very consistent across almost all
grade levels (i.e., Grades 7 through 12), ranging frcm 33 to 35.

There were 19 competencies considered to be distinguishing by all
agents in the research sample. Grade 5 respondents considered
two additional competencies to be distinguishing. Grade 7
respondents considered 13 additional competencies to be distin-
guishing. Grade 9 respondents thought 12 additional competencies
were distinguishing. Grade 11 respondents considered ten addi-
tional competencies to be distinguishing. Grade 12 respondents
considered 11 additional competencies to be distinguishing. The
number of competencies considered to be distinguishing was very
consistent across almost all grade levels (i.e., Grades 7 through
12), ranging from 29 to 32.

There were 13 competencies considered to be needed at entry by
all agents in the research sample. There were no Grade 5 respon-
dents in two of the functional areas. Grade 7 respondents
considered five additional competencies to be needed at entry.
Grade 9 respondents considered 11 additional competencies to be
needed at entry. Grade 11 respondents considered ten additional
competencies to be needed at entry. Grade 12 respondents consid-
ered six additional competencies to be needed at entry. The
number of competencies considered to be needed at entry was very
consistent across almost all grade levels (i.e., Grades 7 through
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12), ranging from 18 to 24, with the most homogeneity at the
Grade 9 and 11 levels.

Linkage of Tasks and Abjilitjes, Since it was at the Grade 11

level that the greatest degree of homogeneity of work behaviors
occurred across the three functional areas and since it can be
reasonably expected that all lower-graded Revenue Agents will
progress to the Grade 11 level, the competencies that had been
identified as important, needed at entry, and distinguishing for
the Grade 11 level were linked to the tasks that were performed
and considered important by at least 50% of the Grade 11 respon-
dents. Each competency was found to be important to the perfor-
mance of scme (12 to 52) of the tasks. The measurement of these
competencies formed the basis of the selection process for the
Revenue Agent series.

Conclusions

It is clear from the above that the MOSAIC methodology is emi-
nently suited to provide information for the development of
selection procedures. The scales used provided a wealth of
information both about the job under study and about the relative
importance, distinguishing ability, and need at entry of the
competencies necessary to perform that job. MOSAIC furnishes
firm support for any selection procedure developed from it.

MOSAIC is also effective in the study of multiple grade levels
within a job series. In the study described above, MOSAIC was
effective in determining that one selection procedure could be
used to select applicants for five grade levels within three
functional areas. In addition, the information that MOSAIC
provides for selection, training, performance management, and
other human resources management uses can be broken out by grade
and by grade-within-functional area, providing a wealth of
information for personnelists and managers alike.

Finally, the study described above should make very clear the

importance of sampling design in effective MOSAIC studies. Since (
the purpose of this study was to gain information about five ?
grade levels within three functional areas, it was critical to
the success of the project that these 15 cells be sampled effec- d
tively.
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Personality and Biodata: Is There A Relationship?
Stephanie Booth-Kewley and Marie D. Thomas

Navy Personnel Research & Development Center
San Diego, CA

Biographical information, or biodata, is being used with increasing frequency in
personnel selection. Past research indicates that biodata measures are capable of
predicting a variety of important criteria, such as occupational choice, academic
performance, job performance, training success, creativity, and tenure and adjustment to
the military (Owens, 1976; Hough, 1987). In fact, the results obtained for biodata
measures have been so impressive that researchers have come to regard biodata measures
as one of the few legitimate alternatives to skill and ability measures for personnel
selection (Ghiselli, 1966; Reilly & Chao, 1982),

Despite the demonstrated utility of biodata measures, very litile research has been
directed towards increasing our theoretical understanding of biodata. The need for some
theoretical framework for biodata has been pointed out by numerous researchers (e.g.,
Hough, 1987; Russell, Mattson, Devlin, & Atwater, 1990). Specification of the
constructs that underlie valid biodata items and scales should increase our understanding
of the psychological prerequisites necessary for success in organizational settings.

A number of biodata researchers (e.g., Ghiselli, 1966; Mumford, & Owens, 1987)
have drawn a sharp distinction between biodata measures and personality or temperament
measures. However, as was pointed out by Mael (1991), "Many items termed 'biodata’
are indistinguishable from the types of self-report items found in temperament and
attitude measures” (p. 764). Moreover, many of the biodata factors that researchers have
extracted from biodata instruments seem to have clear linkages to personality. For
example, factor analysis of biodata has revealed factors that mea